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Editorial 


TOM ATWOOD 


SOMETHING NEW UNDER THE SUN 


The photo shows a new UAV model that 
may be of interest to those who are par- 
ticularly fascinated by design. It was 
developed by Burt Rutan and Freewing 
Aircraft Corp. The Scorpion is a 40-per- 
cent-scale. proof-of-concept model of a 
remotely piloted vehicle to be 
entered in the Defense 
Department's “Close-Range 
Unmanned Vehicle Com- 
petition" in July this year. 

The UAV to be entered — 
itself a super R/C model — 
must meet astonishing 
requirements. It will weigh 
200 pounds (gross), which 
includes a 50-pound payload. 

The “radius of action” 

(range) will be 50 kilometers. 

It must be able to achieve 150 
knots in a dash, cruise at 100 
knots, stay aloft for three 
hours and have a service 
ceiling of 10,000 feet. It must also be able 
to achieve a rolling launch and recovery 
within a 30x75-meter clearing that is sur- 
rounded by a 10-meter wall. 

One of the design's secrets is thrust 
vectoring — the body's nose can be pivot- 
ed upward relative to the tail boom (to a 
limit of 90 degrees above the horizon). 
This allows the prop wash to be directed 
downward, and this, in turn, permits the 
plane to fly at 20 percent of stall speed. 
Thrust vectoring allows takeoff and 
recovery in tight confines that would oth- 
erwise require a catapault-and-net system. 

THE FREEWING 

Perhaps even more remarkable than the 
rotating body is the "freewing." The main 
wing is mounted on pivots that are orient- 
ed spanwise along the wing's CG. This 
permits the wing to swing or pivot in the 
pitch axis, independent of the tail booms 
and fuselage body. The wing's reflexed 
airfoil keeps it aerodynamically in trim; 
the wing constantly adjusts to point 
directly into the relative wind. When Hy- 
ing through turbulence, the wing's lead- 
ing edge reacts by momentarily rocking 


upward or downward, i.e., with the trail- 
ing edge moving in the opposite direc- 
tion. Any turbulence-induced wing rock- 
ing is almost immediately damped. 

The freewing's action reduces by as 
much as 90 percent the airplane’s vertical 

£ 


displacement when it's hit by sudden 
gusts, e.g., the airframe would bounce up 
5 inches instead of 50 inches. This is pos- 
sible because when a gust hits the wing, 
the wing rocks and absorbs most of the 
energy instead of sending it to the air- 
frame. The result is a steadier, shorter, 
more efficient flight path. 

This design is another example of high 
technology springing from the modeler's 
workbench. The 6-foot-span. 1 1 -pound 
Scorpion is powered by a Super Tigre .90 
spinning a 13x6 APC prop. Byron 15 per- 
cent fuel has been used on test flights. 
The wing loading is a hefty 50 ounces per 
square foot. The heavy wing loading 
underscores the payload-carrying capaci- 



ty of the design and raises the top-end 
speed. In a conventional airplane, a heavy 
wing loading would also bring up the 
landing speed, but the Scorpion’s thrust 
vectoring minimizes both approach speed 
and takeoff speed. Wind-tunnel tests with 
a similarly configured 
model have demonstrat- 
ed a minimal level flight 
speed of around 20mph. 
Contrast this with the 
Scorpion's top speed of 
around 1 OOmph. 

The model's con- 
struction is familiar. It 
has fiberglass-covered 
(vacu-bagged) foam- 
core wings that have a 
few ply ribs at critical 
points. The body is of 
fiberglass, monocoque 
construction (the body 
was laid up over foam, 
which was later dissolved out). The tail 
feathers are MonoKote-covered balsa. An 
ACE Micropro 8,000 radio controls the 
plane. Five standard servos and one full- 
scale, linear-output aircraft trim servo are 
used; this servo controls the angle 
between the tail boom and the body and 
exerts 40 pounds of thrust over one inch. 

Freewing technology is currently being 
applied to manned aircraft such as 
Freewing Aircraft's two-place Freebird 
MK-5. But 1 have to wonder, also, what 
this design advance can mean for model- 
ers. Many a modeler has been temporarily 
grounded by gusty conditions! How new 
is the freewing concept? George Spratt. a 
pioneer of similar pivoting wing technol- 
ogy, has pointed out that it is, in fact, 
quite old. His father — a contemporary of 
the Wright brothers — suggested that they 
try the concept. George further points out 
that birds have been applying their own 
version of this design for tens of millions 
of years. Modelers who would like to 
know more should contact Freewing 
Aircraft Corp.. Bldg. 340. University of 
Maryland. College Park, MD 20742. 



The Scorpion — a proof-ot-concept model developed by Burt Rutan and Freewing 
Aircraft— climbs out. The photo shows the main wing and the tail booms angled in 
the same plane, both pointing into the relative wind. 
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Send a large, sell-addressed, stamped business size (ttO) 
envelope lor your copy ol the Hobart Product Review catalog or 
one ol our helpful HOW-TO Series brochures. Just specify 
which you prefer: The Sc ale Wheels 8 Stru ts How-To, the 
Hinges How-To, or the M odel Inciden c e Meter How-To. 

You Reach for Robart, You Reach for the Rest! 
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Airwaves 



Launching Systems 

come with our exclusive one piece 
premium grade UV stabilized surgical 
rubber tubing, nylon tow line, colorful 
strong light parachute and all hardware. 



STANDARD: Up to 100" Sailplanes 

Cat.#DF5001 

OPEN: 100 to 120" Sailplanes 

Cat.#DYF5002 

Launches over 500' 

Requires 800' field 



Up -Start Small field or 




Launches over 200' in fields of only 
300'. Complete with all hardware & 
assembles in 15 min. Choice of 2 sizes. 


2 Meter ( 1/8 ’ rubber) Cat#DYF5005 
Standard (3/16" rubber) Cat#DYF5006 



Aeroseal for Hi-Tech Aerodynamics 


Quick & inexpensive 
way to reduce drag by 
sealing wing/fuse area with 
fillet. Clear flexible plastic blends 
with any color. Packaged in 30’ strips. 

Cat#DYF501 1 


For a FREE color catalog, send SASE to: 
P.0. Box 1 01 1 , San Marcos, CA. 92079 


MAN 793 DYF/RMA 


WRITE TO US! We welcome your comments and suggestions Letters should be addressed to "Airwaves," Model Airplane Mews, 251 
Danbury Road. Wilton. CT 06897 Letters may be edited for clarity and brevity We regret that, owing to the tremendous numbers ol letters we 
receive, we cannot respond to every one 


TURBINE JET FUELS 

The whine and rush of a true jet is 
virtually guaranteed to attract thousands 
of new enthusiasts to the model flying 
fold and to produce a quantum leap in 
the public image of R/C Hying. The new 
turbojets also present a hazard that has 
been relatively insignificant with piston- 
engine models — fire. 

Some of the first experimental 
turbojets of the late '30s burned gaseous 
fuel. Such fuel was considered 
impractical for an airplane because of 
the risk of fire and explosion and the 
need for large, heavy fuel tanks. The 
early experimenters quickly learned how 
to make the engines run on liquid fuels 
such as kerosene, and aviation took a 
giant leap. Light, portable, gas-turbine 
electrical generating sets made by KHD 
Deutz in Germany and Kawasaki in 
Japan have amply demonstrated their 
ability to start and run well on relatively 
non-flammable kerosene. Small 
turbojets have a fairly low fuel 
efficiency and must carry a significant 
amount of fuel. A crash into a parked 
car that ruptured a propane fuel tank 
could result in disaster. The red-hot 
turbine section is only too ready to 
provide ignition. There is. of course, no 
absolutely safe fuel. Even mild- 
mannered fuel may occasionally indulge 
in incendiary behavior. 

Apart from concern about safety, 
methanol — the basic ingredient in 
model-engine “flow" fuel — is an 
excellent, high-octane fuel for racing 
engines. Its high latent heat of 
evaporation helps cool the incoming 
charge and increase its density, 
producing a supercharging effect while 
helping to cool a highly stressed engine. 
This same property makes it harder to 
burn in a gas turbine, where it must be 
vaporized very quickly by combustion- 
chamber heat. It also liberates less than 
half the energy per unit volume of 
gasoline or kerosene, and this 
necessitates more frequent fuel stops. 

Although it burns more cleanly, 
propane presents an even greater fire 
hazard than gasoline. At atmospheric 


pressure, it can exist as a liquid only at 
temperatures of less than 51 degrees 
below zero Fahrenheit. If a propane tank 
ruptures, its high vapor pressure will 
rapidly discharge most of the contents. 
The spilled liquid part will rapidly pick 
up heat from its surroundings, vaporize 
and mix with air to form a large volume 
of highly flammable or even explosive 
gas. I understand that the AMA wisely 
imposes carefully measured restrictions 
on model turbojet flying. I suggest that 
propane or other gas-fuel models be 
regarded as somewhat experimental and 
limited to flying only in a very closely 
controlled environment, and that the use 
of kerosene, or its equivalent. Jet A. be 
strongly encouraged. 

Still in their early infancy, model 
turbojets are at about the same state of 
development as model piston engines 
were in, say, 1930. As time passes, vast 
improvements in performance and cost 
will be inevitable. Tiny gas turbines 
have been proven to start and run quite 
well on kerosene by using a simple 
vaporizing combustion chamber and a 
high-energy ignition system. Kerosene 
packs over twice the energy of propane 
per unit volume. The fuel tank need not 
be a heavy-pressure vessel, and it can be 
conveniently shaped to fit a model's 
interior. In a few years, far more fuel- 
efficient. quiet turbofans and even 
model turboprops may be technically 
and economically feasible. Light 
composite compressors and all-ceramic 
turbine sections that will increase thrust- 
to-weight ratios are just around the 
comer. It would be a terrible loss to all 
of us if one or two accidents brought 
down the curtain on such a vista. 

CARL RISTEEN 
New Brunswick. Camilla 

This is an excerpt from a letter that was 
sent to Boh Underwood, AMA technical 
director and “copied" to Model 
Airplane News. Our thanks to Carl for 
setting out the safety issues so clearly. 
See this issue's "Air Scoop" for a peek 
at a new kerosene-burning turbine made 
in Sweden. TA 
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Hints & Kinks 



JIM NEWMAN 

Model Airplane News will give a tree one-year subscription tor one-year renewal il you already subscribe) lor each idea used in "Hints S Kinks . " Send a rough sketch to 
Jim Newman Uo Model Airplane News. 251 Danbury Rd.. Wilton , Cl 06897 BE SUBS YOUR NAME AND ADDRESS ARE CLEARLY PRINTED ON EACH SKETCH. 
PHOTO. AND NOTE YOU SUBMIT Because ol the number ol ideas we receive, we can't acknowledge each one. nor can we return unused material. 



LOW-PROFILE MIXER SYSTEM 

A mixer ol this type (a) usually sits on top ol the rudder servo wheel, 
but it's ditticult to do this on a low-profile fuselage. Instead, attach 
the mixer to a spare servo wheel (b) that can then be mounted on a 
hardwood cross-member lower in the fuselage (c). Notice how the 
servo wheel has been drilled out and bushed with brass tube (d) that 
has been epoxied into place. You'll have to recess the bottom ot the 
mixer (e) to ensure that it clears the screw head. 

Mike Redlield, Vista, CA 



FUELPROOF TANK BAY 

Cut the top oil a soft-drink can and epoxy it through the firewall as 
shown here. Wrap your fuel tank in foam rubber (not too tight, or 
fuel foaming will result), and then insert the tank into the can. II the 
fuel leaks, the can will prevent it from spilling into the fuselage. 
This setup also allows easy access to the tank when the cowl has 
been removed. Be sure that the tank’s center is within 3 /s inch 
(9mm) ol the spraybar center line. 

Claudio R/C Capilani, Bacacheri, Curitiba, Brazil 



BETTER LEADING-EDGE SHEETING JOINT 

Run your leading-edge stock through a table saw to make a groove 
like the one shown by the arrow. This provides a ledge for the lead- 
ing-edge sheeting that allows more precise alignment and a superi- 
or joint. It's also easier to sand. If you don't have a table saw, you 
can glue a strip to the rear ol the leading edge. To compensate for 
the added strip, though, trim a little off the rib front. 

Dennis Bryant, Burgess Hill, Sussex, England 



s - — 


, L >Bii 


f 




l 





LEADING-EDGE DOWEL REINFORCEMENT 

On a lathe, drill out the middle ol a wooden, leading-edge dowel, and 
then glue a piece of Vis-inch (1.5mm) or s /64-inch (2mm) music wire 
inside it. This strengthens the dowel, and even it it breaks, the wire 
will hold the pieces together and allow a safe, "precautionary” 
landing. 

Dick Barbosa, Pottsboro, TX 



LARGE CUP WASHERS 

Using a drill bit that has the same diameter as your landing-gear 
wire, drill through the lop of a brass-plated thumbtack to remove the 
pin. You'll be left with a large cup washer that's ideal tor retaining 
your plane's wheels. To provide running clearance and heat insula- 
tion for the wheel, insert a postcard shim behind each washer before 
you solder it into place. To ensure that your wheels turn smoothly, 
solder a washer onto the inboard side ot each gear, too. 

Levenl Suberk, Bursa, Turkey 



FREE MUSIC WIRE 

Whenever some inconsiderate soul dumps a mattress in a roadside 
ditch or a hedgerow, you can do the community a favor by taking it to 
the landfill. But before you dump it. use bolt cutters to cut the perime- 
ter wire (shown at the Xs), and then pull out the straight pieces. It's 
high-quality 3 /i6-inch (5mm) music wire; it's free; and it's ideal for 
landing gears and wing wires. You'll also be helping the environ- 
ment! 

Danny Littlejohn, Corinth, MS 
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How TO: 


1. Carbon libers have found their way into many facets of model con- 
struction. These libers are impregnated with a heat-actuated cement 
tor easier handling. 


2. Rubber bands almost always cause damage to a wing's trailing edge 
unless you reinforce the area under them. An easy way to accomplish 
this, when using iron-on covering material, is to put iron-on carbon 
tape on the center-section trailing edge first so that it protects the area 
contacted by the rubber bands. 


3. Start attaching the covering material at the wing's center section. 
Simply iron the covering material and the carbon liber in place at the 
same time. Do not apply the hot iron to the carbon liber tape because 
the tape will stick to the iron. 


5. Using a straightedge and a razor knite. cut the adhesive-backed, 
foam tape to the desired shape. (Make your cuts from the back ot the 
tape.) In this case, the tape was cut into 1-inch-wide strips to line the 
battery compartment ot an electric airplane. 

*Here is llic address of llie company featured in lliis article: California 


4. This system is also great tor reinforcing spars at dihedral joints (not 
shown). Iron the tape and the covering material on the top and bottom 
spars ot the finished wing. 


6. Peel the protective backing from the loam: it will stick to almost any 
surface. Here, the Iron! ot the battery pack is protected as well as the 
sides ot the battery compartment. Receivers, fuel tanks and servos can 
also benefit trom this shock-absorbing treatment. 

Carbon. P.O. Box 39. Join ul. CA 91935. 




USE CARBON-FIBER TAPE 
AND ADHESIVE-BACKED FOAM TAPE 

EVERY MONTH. NEW items and materials make their debuts in modeling magazines and on hobby dealers' shelves. Most offer methods 
that make assembly easier and quicker. California Carbon ’ has two new products: an iron-on carbon tape and an adhesive-backed, 
shock-absorbing foam tape that slowly returns to shape and eliminates bounce-back. 
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Air Scoop 

CHRIS CHIANELLI 


New products or people behind the scenes; my sources have been put on alert to get the scoop! In this column, 
you 'll find new things that will, at times, cause consternation, and telepathic insults will probably be launched in 
my general direction! But who cares? It's you, the reader, who matters most! I spy for those who fly! 



THE SWAT TEAM 


This year's Toledo show was not only a greal success, hut it was also a plea- 
sure to attend, because it was held for a second year in a new, clean facility. 
Of course. Air Age Publishing was there in force. From left to right: Sharon 
Warner, Mike Stankiewicz. Shelley Byington, Louis DeFrancesco Jr.. Tom 
Atwood, Julie Soriano. Gerry Yarrish and me. The following are snippets of 
R/C intrigue and adventure. 



HACKERS NEED 
NOT APPLY 

How long will it be before our 
radios come with built-in 
hard-drives (the external 
units have proven problem- 
atic at the field) and a 
mouse? I feel the trans- 
mitters of future models 
will be more suited to use 
at a skeet shoot than the club 
field during a Sunday flying session. If 
you're like me and don't want to read a phone- 
book-size instruction book before you can enjoy the 
hobby, Futaba has come to the rescue. Their new 
7NFK Conquest 7-channel radio has features like 
elevon mixing, rudder and elevator mixing, throttle 
end-point adjustment and servo-throw adjustment 
(to name a few) conveniently at your fingertips 
under the front panel. Thank you Futaba from the 
bottom of our "anolog-idiot" hearts. 


rtSf 



THE FUTURE LOOKS BRIGHT 

In my opinion, by aiming its 81 -inch-span 
T-6 directly at sport fliers, Midwest has 
done modelers, the modeling industry and 
itself a huge favor. Not only will this IMAA- 
legal warbird fly well with a relatively inex- 
pensive .90 2-stroke engine, but its round 
features a locking jig construc- 
so you can't mess it up! Midwest and 
designer Tom Herr are to be commended. The 
was the hit of the Toledo Show. Yes, 
folks: that's none other than world orbiter 
“Don Francisco" (Midwest president 
Frank Garcher) suited up and 
ready for action. Few know that 
Don Francisco is such an accom- 
plished full-scale pilot that the U.S 
government and foreign govern- 
ments seek his input on top-secret 
The Don is fully checked out on 
the FI 8, F15, F20, B2 
Shuttle, just to name a few. 




“SlrppttT chrrii ptn 
pr rvrn lM Ikmling on 
lonrmi arm 


INSTANT 

ULTRA 

The very popular 
Great Planes Ultra 
Sport 40 is now 
available in a 55- 


inch-span ARF version. The kit 
features a computer-designed, jig- 
built. balsa/ply structure that’s 
covered with a finished-plastic 
composite skin. Its power require- 
ments are a .40 to .46 2-stroke or 


a .60 to .70 4-stroke (optional 
retracts). Also new is the Great 
Planes improved metal clevis, but 
it's just the tip of the iceberg, 
because Great Planes has 
unveiled its new line of model 
parts and accessories — an exten- 
sive array of hardware, to say the 
least. Stay tuned to the “Scoop" 
for updates. 






AIR SCOOP 




LIGHTEST FORMERS? 

Aeroplan Inc., has introduced an 
astoundingly light, strong former 
material called “Nomex.” 
Developed originally for full- 
scale applications, it's made of 
epoxy-impregnated. 


honeycombed paper that's sand- 
wiched between fiberglass or 
carbon-liber facing. The M<y 
inch-thick, carbon-fiber-faced 
Nomex weighs a mere 3.5 
ounces per square fool; it's 
available in thicknesses of Vi, Mb 
and V5 inch. For more informa- 
tion, contact Aeroplan Inc.. 75 
Valencia Ave.. Stc. 902, 

Coral Gables. FL. 33134: (305) 
448-5619. 


ELECTRO EXPRESS 

Designed around the Astro FAI 
cobalt 05, the Electro Express from 
Model Engineering of Norwalk com- 
bines European streamlining with all- 
wood construction. This 36-ounce 


(with a 7-cell 1 .OOOrnAh battery 
pack), 66-inch-span, high-perfor- 
mance thermal machine will climb 
600 to 800 feet (almost out of sight, 
if you're looking at the tail) in 20 
seconds, but it's a gentle, stable flier. 
Contact Model Engineering of 
Nonwalk, 54 Chestnut Hill Rd., 
Norwalk, CT 06851; (203) 846-9090. 


HOG BIPE 
and FAZER 


Sig Mfg. has given the famous 
Astro Hog a second wing! With 
a 52'/2-inch upper wing and 
49%-inch lower one, the Hog 
Bipe sports 1 040 square inch- 


es of wing area. 
Designed by Harold 
Hester, the Hog Bipe is 
intended for a .50 to .65 
2-stroke, or a .70 to .90 
4-stroke engine. Also 
new from Sig is the 48- 
inch-span Fazer fun-fly 
design, which has a projected 
loading of 1 1 .6 to 1 3.2 ounces 
per square foot. Look for these 
two at your hobby shop later 
this year. 


THE NEXT GENERATION 

For those of us who'd like more affordable, 
easler-to-use computer radios, Airtronics now 
offers the Quasar. Said to represent the next 
generation In programming simplicity, the 
radio features silkscreen prompts on parts of 
its LCD. This reduces the need to learn 
menus. It has end-point adjustments on all 
channels, dual rates on aileron and elevator, 
three-model memory, sub-trim on all propor- 
tional channels, and at least five built-in 
mixes. Heli (QS6H) and fixed-wing (QS6A) ver- 
sions will be offered. The Quasar will be avail- 
able around September this year. 


LANIER LAZER 


Bubba Spivey was given such resounding praise 
from (he modeling world for his Slinger series 
lhal he has now applied (he quick, simple Slinger 
building techniques to this all-new, 72-inch-span. 
14-scale Lazer 200. Designed for a .60 to 1 .08 2- 
stroke. or a .91 to 1.20 4-stroke engine, this 
model has many ABS molded components to 
facilitate the construction of those compound 
curves. It will be available on August I . Contact 
Lanier R/C. P.O. Box 458, Oakwood. C.A 30566: 
(404) 532-6401; fax (404) 532-2163. 



HITEC'S SUPER-SERVO 

This 605 servo from Hitec RCD Inc. offers super 
torque: at 4.8 volts, it generates 77 ounce-inch- 
es; at 6 volts, it generates 91 ounce-inches at a 
speed of .15 second. The finely engineered heli- 
cal cut gear, made of engineering plastic, gives 
25 percent more efficient power transfer with no 
backlash. Suggested retail price is $59.95. Contact Hitec RCD Inc., 10729 
Wheatlands Ave., Ste. C, Santee, CA 92071 ; (619) 258-4940. 





AIR SCOOP 






Famed racing-engine 
designer Henry Nelson 
(left) and national and 
international pylon- 
racing champ Dave 
Shadel (right) show off 
Nelson's latest design — 
a 5ci, “Madera-style” 
unlimited racing engine. 
Modeled after the hugely 
successful Nelson 
Formula 1 and Quickee 
motors, the engine will 
have a rear disk valve 
and AAC or ABC con- 
struction. For further 
information, contact 
Performance 
Specialties, P.O. Box 
3146, Gardnerville, NV 
89410; (702) 265-7523; 
fax (702) 265-7522. 


intrigued 
by 

small 
mod- 
els, 
note 

that Cannon 
Electronics’ 
new Ultra-Micro radio is at last 
about to go into production. It 
meets all AMA narrow-band 
requirements and handles up to 
five channels. In its case, the 
receiver (only components are 
shown here) weighs only 
.4 ounce. A dual-balance mixer 
fitters out noise from electric 
power systems. The servo 
weighs .3 ounce, including 
amplifier, gears, case and cable. 
With two servos, a battery and a 
receiver, you're looking at only 
1.4 to 1.5 ounces. With four ser- 
vos, the system weighs around 
2 ounces. For further informa- 
tion, contact Cannon 
Electronics, 2828 Cochran St, 
Ste. 281, Simi Valley. CA 93065; 
(805) 581-5061. 


ILSO 


FABULOUS FRANK 

It's a good thing Aerotech Models wasn't around 
to help supply the Japanese with the Nakajima 
KI-84 “Frank"; they sure could have put more of 
these 426mph fighting hot rods to use. This kit is 
prefabricated to an extremely high degree using 
graphite carbon-fiber technology. Just to give you 
an idea, all the panel lines are molded into the 
wing and fuselage, and all the surfaces are 
hinged. The landing gear is attached to an encap- 
sulated aluminum main spar. All mounting plates 
for the gear, wing, engine, servos and tail assem- 
blies come already installed, and the exact, 1/5- 
scale outline ensures high static scores. 
Documentation is available Contact Aerotech 
Models Inc., 2740 31st Ave. S, Minneapolis, MN 
55406; (612)721-1285. 


RACING LANCAIR 

The large number of unlimited racing planes at 
Toledo has further underscored the growth in 


giant-scale modeling. This Lancair IV from 
CBA Models was one of the most beautiful mod- 
els eligible for the races. It features a fiberglass 
fuselage, foam wing and stab, 
retracts by Air Design, flaps, 
pre-formed window glass and 
many other options. The 102- 
inch-span, 26- to 30-pound 
model is available in full kit 
and fuse kit versions. To find 
out more, contact CBA 
Models. 1620 N. Leavitt Rd. 
NW. Warren. OH 44485; (216) 
898-0900. 


A BIGGER 
STAR IS BORN 

Futaba had such a favor- 
able experience with its 
ARF version of the 
Acrostar 60 that it now 
offers a 1 .20-size version 
of the Swiss aerobatic 
plane (also in ARF form). 


The Acrostar 


120 will have a 
wingspan of approxi- 
mately 72 inches and 
an area of around 850 
square inches. The 
Acrostar 1 20 is bound 
to be a great performer, 
considering the 
demeanor of its smaller predecessor. 








AIR SCOOP 




Serious electric-flight fans: Astro's 
new. digital. 36-cell peak-charger 
(left) made its first appearance at the 
Toledo show. (The currently available 
analog version is on the right.) This 
prototype unit appeared without silk- 
screened markings on its face, but it 
did demonstrate robust functionality 
(charge time, battery capacity, volt- 
age at peak, voltage at trickle, etc.). A 
new Astro voltmeter/ammeter for 
electric fliers was also demonstrated 
(not shown). Prices were described 
as "very competitive.” For more 
information, contact Astro Flight Inc., 
13311 8each Ave., Marina Del Rey, 
CA 90292; (310) 821-6242. 


PRECISION 
GOLD-N-ROD 
All-weather 
accuracy 

If you fly in widely varying 
weather conditions and are 
also annoyed by having to 
make slight trim changes 
when the temperature changes 
significantly, Sullivan’s new 
Precision Gold-N-Rod is 
probably what you've been 
looking for. Fonnulatcd with 
a carbon compound, to the 
best of my knowledge, the 
Precision Gold-N-Rod is the 
only control linkage of this 


type that isn’t affected by 
large temperature swings. For 
more information and the 
price of this and other high- 
tech Sullivan hardware, call 
(410) 732-3500. or write to 
Sullivan Products. P.O. Box 
5166. Baltimore. MD 21224. 
Tell them you saw it in "Air 
Scoop"! 


GROWN-UP SNAPPER 

If you liked the original Snapper 
(middle), you are probably into com- 
bat or hot-dogging. The new 
Snapper 40, which was shown at the 
WRAM show a month before the 
Toledo show, brings its pint-size 
predecessor's wide speed range and 
aerobatic capability to you in a .25- 
to .45-size package. For further infor- 
mation, call Capstone R/C Suppliers 
at (800) 593-5250, or Aerocraft Model 
Mfg., at (516) 754-6628. 




CHEETAH IS FAST 

The Parkinson Cheetah and Jaguar (a larger trainer version of the 
Cheetah) arc quick-to-build. ducted-lan jets that, according to 
Bob Parkinson, can get you into the air fast — 15 hours, with the 
help of the videotape. Engine requirements are a .61 to .91, using 
a Dynamax or Parkinson Vector fan unit. For more information, 
contact Bob Parkinson Flying Models. Box 856. 1 Ith & 25th. 
R.R. #1. Stroud. Ontario. Canada LOL 2MO: (705) 436-704 1 


TN50 
SAFE AND 
SOUND 

The diesel- 
powered 
Turbomin 
TN50 should 
be safer than 
its propane- 
breathing 
brethren, and 
it will have a 
scale exhaust 
smell! For 
models weigh- 
ing 11 to 17 pounds, 
the TN50’s thrust is 
rated at 8 pounds 
and its exhaust 
velocity is measured 
at 50mph. It’s 12 
inches long, has a 
4.8-inch diameter 
and weighs 4.6 
pounds with elec- 
tronic fuel pump and 


ignition systems. In 
the USA, it may be 
available next year 
for approximately 
$1 ,500. Contact 
Natans Hobby, Box 
47, S-430 24 
Varobacka, Sweden; 
+46-340-60066; 
fax +46-340-65513. 





Center On Lift 



MICHAEL LACHOWSKI 


AIRFOIL VISUALIZATION; LSF NATS 


THIS MONTH. 1*11 talk about 
AFEDIT* — an airfoil visualization and 
editing program. I also have an update on 
the upcoming LSF Nationals, which 
promises to be another great, soaring gath- 
ering. Finally, I have a tip for hand-launch 
pilots and news about Flite Lite gliders that 
Airtronics* has added to its line. 

AIRFOIL VISUALIZATION 
WITH AFEDIT 

Dave Squires mailed me a copy of his latest 
version of AFEDIT. Read on because this 
is not just another airfoil plotting program. 
Dave's program complements other pro- 
grams. e.g.. Chuck Anderson's Model 
Design Program*. Cygnet Software's 
Foiled Again*, and Eric Sanders' 
ConipuFoil* series. AFEDIT lets you pre- 
view airfoil shapes on the screen before 
you do any plotting. It imports coordinate 
data files from the Model Design Program 
and Foiled Again. You can preview up to 
three airfoils at one time. AFEDIT can plot 


three separate air- 
foils, or it can 
overlay all three 
plots. The airfoil 
plots use EGA or 
VGA color graph- 
ics. and each air- 
foil is color-coded. 

AFEDIT expands 
the vertical and 
horizontal scales 



This is a comparison plot of the RD-15 and 
S08000 airfoils printed by AFEDIT. The air- 
foils are displayed with the vertical scale 
being 3x and the horizontal scale lx. AFEDIT 
plots the airfoil, the camber line and, 
optionally, the thickness distribution. 


of the screen plot to magnify the airfoils 
and highlight subtle differences in the 
shapes. Airfoils are really measured in 
terms of camber and thickness distribu- 
tions. This program can pull this informa- 
tion out of the airfoils and let you look at 
the differences in camber lines. While an 
RG15 and an SD204X look almost identi- 
cal. AFEDIT shows the differences in 
thickness and camber line. 

If you like playing with airfoils, AFEDIT 
can modify their camber and thickness. It 


computes the camber 
line and thickness by 
taking the midpoint 
between the top and 
bottom surface; then it 
uses these to compute 
the new percentages of 
camber and thickness. 
This method does not 
exactly preserve the 
original camber and 
thickness distributions of the airfoil family, 
but it is within normal building tolerances. 
For real airfoil hackers. AFEDIT will com- 
bine top and bottom surfaces from different 
airfoils. It can export these changes back to 
Model Design Program or Foiled Again 
formats for template plotting. 

The program is easy to use and includes 
an eight-page manual, which you proba- 
bly won't need. AFEDIT is available 
from Dave Squires for $29.95 plus $3 
shipping. 


THE LSF NATS SCHEDULE 



Don Doughnor’s 1992 LSF HA TS first-place, scale-winning Pratt-Read on final approach. 


G et ready for the LSF 
Nats 1993. The sec- 
ond LSF National R/C 
Soaring Championships 
will be held in Vincennes, 

IN, from August 7 
through 14. If you're 
interested in soaring, 
this is a contest you'll 
want to attend. The week 

opens with F3J Hand Tow. As long as it’s not dead calm, this 
event will be fun. F38 soaring takes place on August 8, and the 
hand launch is held the following day. Besides normal hand 
launch, LSF president Mike Stump is planning on 18 holes of 
hand-launch golf. (See “Center on Lift” in the January '93 issue.) 
The three Thermal Duration classes will fly man-on-man competi- 
tion on August 10, 11 and 12. There's no excuse for bad air here; 
your score is based on the best flight in your flight group. Last 
year, the winch crew did an excellent job of getting the entire 
group in the air in a very short time, and I expect that they will do 
even better this year. 


If you’ve never flown Multitask, and you're not ready for F3B, 
consider the Sportsman Multitask (SMT), which will be held on 
Friday (the 13th!). Bring your unlimited or standard ship, and 
give this event a try. Launching and flying is man-on-man, just 
like the thermal events earlier in the week. Practice those smooth 
turns and straight lines for distance and speed. The final event 
will be the Cross Country. Scale flying will be held on Tuesday 
and Wednesday evenings after the two-meter and standard flying. 

Do you need more information? Send a self-addressed, 
stamped envelope to Mike Stump, 607 Washington St., Cadillac, 
Ml 49601. See you there. 


24 MODEL AIRPLANE NEWS 



AIRTRONICS ADDS 
FLITE LITE KITS 

Airtronics has added many of the Flilc 
Lite thermal and electric ships to its 
product line: the Falcon MX). 8(X). 880 
and Thermal Eagle gliders and the 
Falcon 550E and 880E electric kits. All 
the kits will have fiberglass fuselages 
and pre-shceted foam wings and stabs 
with factory-routed servo pockets and 
hinge lines. Full hardware packages and 
fully detailed plans and building instruc- 
tions will be included in the kits. Look 
for a review of the Thermal Eagle in the 
near future. 

STAYING IN THE THERMAL 

Every' hand-launch pilot likes to launch 
right into a thermal. Once you gel the 
hang of it, you can feel the change in 
wind speed and temperature, and you 
know the conditions are just right. Once 
in the air. you have to stay in the 
thermal and follow it downwind. 
Unfortunately, your location and the 
location of the thermal are nearly the 
same. This is almost like trying to fly a 
regular thermal ship when the thermal is 
overhead. You have no perspective, and 
it's difficult to read what the glider is 
actually doing. The easiest solution is to 
just walk away from the thermal. As you 
step back from the thermal, it becomes 
easier to judge the attitude of your glider 
for the full circle, which improves your 
ability to fly within the thermal. Being 
away from the thermal, you can feel the 
wind shift towards the thermal. This 
gives you some clues as to where the 
center of the thermal is located and how 
fast it's moving downwind. Give it a try. 

‘ Here are the addresses that are pertinent 
in this article: 

Ah' EDIT; Dave St/ttires. 920 Queretts Ct.. 
Sunnyvale. CA 94m; <40S) 24S-XI 1 1 
Airtronics Inc., II Autry. Irvine. CA 927 IX. 
Model Design Program, Clunk Anderson. 
P.O. Box MIS. Tullahoma. TN 373XX. (6 IS I 
455-6430. 

Foiled Again CYGNET Software, 3S25 Del 
Mar Heights U2S7A. San Diego. CA 92130; 
10191 792 X021. 

CompuFoil, Eric Sanders. 3904 Traine Dr.. 
Kettering. OII 4S429; (SIS) 299-76X4 
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Are you tired of wasting 
time waiting for your club’s instructor? 

Now you can get valuable flying time 
any day of the week with our R/C Flight 
Simulator. 

The R/C Flight Simulator will actually 
transform your IBM or compatible 
computer into a flying field complete 
with paved runways and smooth colorful 
graphics. 


By using the simulator, you can 
learn all the basics of R/C flight without 
having to worry about mistakes and 
costly repairs. 

After you have mastered the simulator 
you will quickly move to the head of 
your class: next step - graduation. 

The RCFS comes complete with 
airplane and helicopter simulations and 
our transmitter-sized dual joystick unit. 


Requires an IBM. Tandy or compatible computet with color graphics & game port. Apple 2 & Commodore 64 versions also available. 

DAVE BROWN PRODUCTS inc 

4560 Loyhigh Rd„ Hamilton, Ohio 45013 • (513) 738-1576 » Fax: (513) 738-0152 , 
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Pilot Projects 


A LOOK AT WHAT OUR READERS ARE DOING 



SEND IN YOUR 
SNAPSHOTS 

Model Airplane News is your magazine 
and, as always, we encourage reader par- 
ticipation. In “Pilot Projects", we feature 
pictures from you— our readers. Both color 
slides and color prints are acceptable. 

All photos used in this section will be 
eligible for a grand prize of $500, to be 
awarded at the end of 1993. The winner will 
be chosen from all entries published, so get 
a photo or two. plus a brief description, and 
send them in! 

Send those pictures to: Pilot Projects, 
Model Airplane News. 251 Danbury Rd„ 
Wilton, CT 06897. 


KOOL KANARY 

David Blankenship of 
Sacramento, CA, built this 
negative-stagger biplane 
(FSP02851) in less than six 
months. Dave powers his 
14.5-pound Kool Kanary 
with an S.T. 3000 engine 
and controls it with a JR 
radio. He reports that this 
sport model flies extremely 
well. 




BIGGER FUN-FLY HOTS 


Bob Minick of Isle of Palms, SC, enlarged Dan Santich's plans for the Fun Fly Hots 
(FSP02932) by 20 percent to create this O.S. FS .61 -powered version. It has a 48-inch 
wingspan and an area of more than 900 square inches. Bob modified the model’s nose 
gear, ailerons and tail skid slightly. He also mounted the servos externally and 
strengthened the lower part of fuselage with an aluminum channel. Bob says his Hots 
flies extremely well, even at very low speeds. 


BUMBLE BEE EXTRA 3.25 

For this photo, Charlie Siska of Fayetteville, NC, 
asked his 14-year-old daughter Robin to hold 
his first-ever scratch-built project— the Extra 
3.25 (January '93 pull-out plans). Powered by 
an O.S. FP .25 2-stroke with a Tatone muffler, 
it's covered with black and Cub yellow 
MonoKote. The cowl and wheel pants are paint- 
ed with Pactra Formula-U Raven Black. Charlie 
reports that he was both relieved and thrilled by 
the model’s first flight. 


NEW SW00SE 

Frank Maguire of South Portland, 
ME, built this lovely float- 
equipped Ziroli design (Model 
Airplane News plan no. 
FSP10892). The Swoose is pow- 
ered by an Enya SS .40 BB 
engine and controlled by a Futaba 
radio. Frank covered the model with UltraCote and painted its homemade fiber- 
glass engine cowl with Coverite’s Black Baron epoxy paint. While still in high 
school, Frank flew U-control planes. This is the second model he has built 
since returning to the hobby after a break of more than 40 years. 




PULL-OUT SQUADRON 

Thanks to our pull-out plans, Paul Feight of Dumas, TX, has been very busy. 
From left to right are the Bee-Tween, powered by a Cox .049 Bee, the V5A-10 
(FSP08922), powered by two Tee Dee ,049s, and the Gnat, which has an O.S. 
.10 in its nose. Paul says all the models in his growing squadron fly very well 
and, with the Extra 3.25 (FSP01931) on the building board, he’s still very busy! 
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GROWN GNAT 

Ian Stevenson of Victoria, Australia, enlarged the Gnat pull-out plans 
(January 1992 issue) by 60 percent to build this scaled-up version. 
Powered by a YS .46 ABC 2-stroke, this good-looking, 57-inch-span, 
5.5-pound model flies extremely well. 

Ian made its foam wing using the root 
and tip ribs as templates. Ian, 52, 
made his first solo flight just two 
months ago. He only wishes that he 
had “started in this most challenging 
and rewarding hobby” years earlier! 


FUN-SCALE HORNET ► 

Ooug Hoff of Monroe, WA, powers 
this F-18 Hornet pusher (FSP0489) 
with an O S. .32 2-stroke. It's covered 
with MonoKote — metallic blue and 
yellow trim — and Doug says, that believe it or not, this is his first 
pusher design after almost 30 years of modeling. He’s building a 
second Hornet and looks forward to attempting some interesting 
formation flying. 


SILENT 
BEE-TWEEN 

Brad Hanson of 
Schaumburg, IL, built 
this Pixie — an electric 
version of Randy 
Randolph’s pull-out 
plan of the Bee- 
Tween. Powered by a 
Hobby Lobby Mini 
Olympic geared 
motor and a 600mAh 
battery, Brad’s model has made more than 50 flights! He controls it 
with a 2-channel radio and uses the elevator channel to turn the 
motor on and off. 


SWOOSE 2 

Steve Erdman of Cleghorn, IA, also built his Swoose from the '89 
Ziroli design (FSP10892). Powered by a Saito twin-cylinder FA 
90T 4-stroke and covered with Super Coverite, the finished 

model weighs 6 pounds, 10 
ounces. This is Steve’s first 
floatplane, and he says that it’s 
easy to fly and its landings are 
slow and graceful. 


DYNAMIC DUO 

Jan Lodner of Tananger, Norway, sent us this shot of his two most 
recent projects— the Ultimate Bipe (FSP12901) and the Skyburner 
(FSP02921). The Ultimate is powered by an O.S. 1.20 Surpass 4- 
stroke, and Jan gave it a foam wing rather than a built-up wooden 
one. He modified the Skyburner by increasing its wingspan by 10 
inches, lengthening its fuselage by 5 inches and raising the horizontal 
stab’s center line. He also gave the model a fully symmetrical airfoil. 
Powered by an O.S. .91 ducted fan, this model is fast, yet Jan says he 
can land it slowly owing to the ’/4 inch of washout he added to its 
wingtips. 


DEBOLT’S 
EGGBEATER 

Marvin Leazenby of 
Anderson, IN, has been 
having a lot of fun with 
his autogyro. Designed 
by Hal “Pappy” DeBolt 
(FSP09773), the O.S. .40 
FP-powered model has a 48-inch wingspan and a 46-inch rotor span. 
Marvin uses a ’79 Kraft radio on a 6-meter frequency. 
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lettner rotor 


by ROY L. CLOUGH JR. 


Editor's note: I n this article, author Roy Clough 
shows you hmo to build a 2-channel R/C rotor- 
wing plane and speculates on rotor-wing aerody- 
namics. Do you agree with Roy's analysis? Wie 
would like your comments and will publish select- 
ed letters in "Airwaves" in future issues. 


Rotorplane! 

;loughjr. W - m ML 




Carol Chamberlin Clough shows 
ott Roy's latest unconventional 

dtsign. 
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Spooky. 

I had, sitting on my 
bench, a not-too-success- 
ful model rotor plane. The 
phone rang. It was Tom 
Atwood. He asked, had 1, 
by any chance, done any- 
thing lately with Flettner 
rotors'? 

Sure had. Tom Atwood, 
and where did you get 
your license to run a crys- 
tal ball? 

Turned out to be coincidence. He 
explained: he had been tossing around a 36- 
inch sheet of balsa to which he’d glued cir- 
cular end caps. Flipped into the air with a 
lateral spinning motion, this crude rotor’s lift 
and "glide" seemed impressive. Mulling it 
over, he recalled that I had long ago written 
about rotors of this type. What had 1 done 
lately? 

In response, I sent him a 
flight photo of my rotor 
job — just barely airborne. I 
told him I was not happy 
with its performance. 

Not happy? “Appalled” 
would be a better word. 

This recent ship didn’t 
come close to the perfor- 
mance of my 10- to 12- 
ounce .049-powered rotor 


planes of 30 years ago. 

Why? I finally figured it 
out: the weight of the R/C 
equipment, much too 
heavy construction, an 
engine installation that 
allowed the propeller blast 
to interfere with a rotor of 
less than optimum cross- 
section, and unnecessary 
outrigger bearing supports. 
Nice going, Clough. 
Now use your 20/20 hindsight and try again. 

Rotorplane! is the result. 

A big breakthrough was a new rotor that 
spun true on a single central bearing. This 
avoided the drag, friction and uneven lift 
that had resulted from a split rotor held in 
outrigger bearing supports. The new design 
tied the rotor halves together. This improved 
stability in turns and permitted "90-degree 
phasing” for smoother running (rotor halves 
are mounted at right 
angles — see photos). 

Finally. I yielded to nos- 
talgia and designed the new 
plane to resemble experi- 
mental gyroplanes of the 
’30s. Their typical wide- 
stance landing gear and 
"dihedralled" tail planes fit 
into the requirements of a 
practical rotor craft quite 






SPECIFICATIONS 

Name: Rotorplane! 

Type: experimental sport 
Rotor span: 37.5 in. 

Rotor area: 183 sq. in. 

Length: 28 in. 

Weight: 25 oz. with fuel 
“Wing" loading: 19.7 oz./sq. ft. of project- 
ed rotor area 

No. of channels req'd: 2 (throttle and 
rudder) 

Powerplant: Cox Medallion .09 (with throt- 
tle control) 

Comments: this 2-channel airplane flies in 
much the same way as an autogyro. 

Rudder control is sufficient, because roll is 
coupled with rudder input (the rotors pro- 
vide effective dihedral). 


nicely. The final product is an attention- 
getter that really performs. 

MUSINGS ON LIFT 

What accounts for rotor lift? The first expla- 
nation to which 1 was exposed was that a 
spinning drum in a relative wind creates a 
pocket of "partial vacuum" on the top of the 
drum. 90 degrees back from the point of 
impingement of the relative wind. The rotor 
is supposedly sucked into the vacuum. 

That seemed reasonable until another 


ROTOR-WING TYPES 



Magnus effect 


Flettner rotor 


Self-starting autorotating rotors 


Figure 1 




Multi-lobed 
rotors spin 
easily but 
lift poorly 


Savonius rotor and typical variations, usually with end plates 


Simple flat plate 


Flat with starter hooks 


Flip to 
start in 
proper 
direction 


Open center 



Clough 

rotor 

1957 

Bearing 


Note starter hooks 


Elliptic 



Aydlett type rotor 



Wing rotors are used with and without the endplates indicated by 
dotted circles in the drawing. 



Fully symmetrical 
airfoils can be 
used for a 
rotor-wing/fixed- 
wing convertible. 


Various types of wing rotors offer the builder/experimenter a wide range of possibilities. All 
the above rotors spin counter-clockwise, but flat plates will spin whichever way they are 
started. 

Almost any symmetrical geometric section (except round) will autorotate once set in motion, 
but the ultimate best section has never been determined. 
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A nyone who has ever flipped the 
cardboard out of a candy wrap- 
per is familiar with the spin- 
ning, horizontal flight of a flat-plate 
rotor. What is the history of this approach to flight? "Magnus effect" (the rea- 
son rotors fly) is named after Heinrich Gustave Magnus, who died in 1870. A 
brilliant German physicist, he discovered and experimented with the effects of 
wind on power-driven cylinders (see Figure 1). 

Many years later, Anton Flettner (also noted for his later cyclic-controlled 
autogyro and pioneering helicopter work) applied the Magnus rotor effect to 
several sailing ships. Notable among 
these was the Buckau, which 
crossed the Atlantic driven solely by 
the thrust of the wind against two 
whirling cylinders. Thus, “Flettner 
rotors" became the generic term for 
powered, spool-shaped rotors. 

Common use expanded the term to 
include all types of rotor. 

Sigurd J. Savonius made the 
Flettner rotor spin without power. He 
took the basic Magnus circular 
cross-section rotor, split it down the 
middle and offset the two halves to 
catch the wind to make it self- 
starting and autorotating. 

I like the term “wing rotor"; in 
1964. the Aerophysics Co. suggest- 
ed it for single airfoils that rotate about a transverse horizontal axis. Note that 
“wing rotor" and Savonius cross-sections tend to merge as designers com- 
bine the features of each type. 

Basic wing rotors have been around since long before successful fixed- 
wing planes left the ground. In 1853 James Clerk Maxwell published the earli- 
est known paper on the subject. Basic flat-plate, “tumble-wing" rotors were 
applied to gliders and kites as early as 1903 by Koppen and Ames. Ames also 
experimented with powered flat rotors. 

Several full-scale wing-rotor machines have been built. A few have man- 
aged to leave the ground, but none has proved to be a practical success. In 
1934. Caudron built an experimental airplane with a convertible wing-to-rotor. 

It made several flights before 

structural failure caused the 
death of its pilot and ended the 
project. Other, apparently less 
successful, Magnus powered- 
cylinder rotor craft were built by 
Guest & Popper and Zaparka. (I 
have been bemused for decades 
by the Popper machine, because 
newsreel footage clearly shows 
the powered main rotor spinning 
in the wrong direction.) 


ROTORPLANE 

MODELS 

The Rotorplane model in this 
article is by no means the first 
successful model or even the 
first successful R/C rotor plane. 
Even my .049 free-flighters of the 
early '50s were preceded by a 
rubber-powered cabin model 
built by a young chap named 
Hatlestead in the late '30s. He 
used independently spinning 
Savonius-type rotors set at a 
dihedral angle. 


Rotorplane 

History 



This plane — part ot an experiment to test the "Magnus ettect"—was tried 
in the early '30s. 


H.T. Nelson built a model in which the 
wing had revolving center panels. It 
seemed to be very successful. 

In the '60s, Bruno Horstenke built 
successful wing rotor gliders, free-flight and R/C models. He used flattened 
“S” cross-section rotors and mounted the engine and prop above the rotors 
where propwash could give them a little more spin— an idea modern experi- 
menters might find worth looking into. 

Notable, too, was the 1976 effort of Billy Walker, who applied the wing con- 
cept to an R/C gas model that could unlock and rotate more or less conven- 
tional wing panels for a nearly hover- 
ing let-down. Walker won several 
awards for his efforts. Built around an 
Ugly Stik, the model would fly with the 
rotor activated, but it isn’t clear 
whether it would take off in the rotat- 
ing mode. 

Bill Foshag has built and flown many 
successful wing-rotor kites, and he 
was instrumental in the development 
of a sophisticated cargo-drop rotor 
glider that could be radio- 
controlled all the way to the ground 
(see patent drawing). 


Photo courtesy ol Peter M. Bowers. Reprinted, with permission. Irom Unconventional Aircraft, by Peter M Bowers 
Copyright 1984 by TAB Books, a Division ot McGraw-Hill Inc . Blue Ridge Summit. PA 17294-08S0 (1 800-233 1 128 1 


THE FUTURE 

Builders of Rotorplane! who want to 
experiment further would do well to 
address themselves to rotor cross-sections. Although it has been written that 
the shape of a rotating body doesn't make much difference in the amount of 
lift produced (P.J. Hoffman, “Model Aeronautics Made Painless"), a few sim- 
ple experiments will show that there is a considerable difference in drag. 

The ideal rotor shape has yet to be discovered. Although the classical 
Savonius “S" rotor with its curvy elegance and structural strength continues to 
be used for everything from omnidirectional windmills to display signs and toy 
kites, its flight performance is inferior to that of a simple flat plate. This could 
be a big opportunity for cut-and-try experimenters. Sophisticated airfoil devel- 
opment requires oodles of high-tech goodies, but you don't need a laboratory 
full of apparatus to tell you whether one rotor glides farther than another. 
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instructor explained 
wing lift according to 
Bernoulli’s theorem: a 
fluid flowing over a 
surface or through a 
restriction creates an 
area of low pressure. 

Most of the wing lift 
results from air being 
speeded up over the 
cambered airfoil. This 
supposedly produces a 
“partial vacuum" into 
which the wing is 
sucked. 

That was confusing 
to this kid: if most 
wing lift occurs on the 
surface over which air is moving fastest, 
how come the lift of a spinning rotor came 
over the retreating surface where the airflow 
was slowest? 

I wasted some time learning glib explana- 
tions produce partial vacuums into which 
naive minds are sucked. The late science fic- 
tion editor John W. Campbell Jr. and 1 
dreamed up a wonderful flying machine dur- 
ing a bull session in the Analog editorial 
office. We noted that Bernoulli's theorem 
states that a fluid moving across a surface 
produces lowered pressure. Ergo, make a 
disk-shaped aircraft split into two sections. 
The bottom half of 
the craft would be 
stationary and would 
contain the machin- 
ery. the crew and all 
that good stuff. The 
top would be spun at 
high speed. The high 
velocity interface 
between the air and 
the surface of the 
rapidly revolving 
disk should result in a 
powerful “suction” 
with lift equivalent to 
that which would be 
produced by the same 
surface area travel- 
ling through the air at 
a comparable speed. 

Terrific! Take off 
vertically, then tilt 
down the front edge 
and scoot off like a 
helicopter! 

I built it. I tried it. 

Nothing of the sort 
happened. There was 
no lift, just a barely 


A central rotor-wing mount proved superior to separate- 
ly mounted rotor wings. Mounting the wings out ol 
phase doubles the Irequency ol so-called "Hat periods ” 
and smoothes rotation. 


palpable breeze off the rim 
of the spinning section. 

Finally, after several varia- 
tions, which included aug- 
menting the spin with a 
blast of air from centrally 
mounted propellers, the 
folly of the notion became 
apparent. The models were 
stored and. when later 
destroyed by a trio of van- 
dalizing youngsters, not greatly mourned. 

As time went by. I built an occasional 
rotor plane. I recently found an early '50s 


The Rotorplane! is best powered by a Cox Medallion .09 engine. 


rotor plane in 1990 and, coincidentally. Tom 
Atwood saw fit to call me. I was goaded into 
backtracking over theory to find out whether 


AN INTERPRETATION OF ROTOR-WING AERODYNAMICS 


Figure 2 


ROTATION 


Relative 
air flow 


Note this flow pattern will occur 
for practically any rotor cross 
section. Drag is the major 
variable. 


Air entering this 
rotating system is 
deflected 
downward at the 
bottom, and is 
carried over the 
top and ejected 
from the rear. 


Air deflected 
downward 


LINE OF FLIGHT 




ROTORPLANE 

picture of me watching a ,049-powered 
rotor plane climb up out of a hand-launch. 

I also wrote “Theory of Rotorplanes," 
Model Airplane News. May 1949, but did 
not explain rotor lift as the result of a 
“partial vacuum.” That year, in the July 
issue. Roland T. Mayer published a clever 
control-liner, “Flutter Wing" that had a 
symmetrical rotating element within the 
wing. A few years later, 1 published a * 
control-liner with a cross-flow ventilated 
rotor < American Modeler. March 1957). 

When I built that unsatisfactory R/C 
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whal I thought I knew matched what really 
happened. Let’s get a little hands-on rotor 
savvy. 

ROTOR-WING AERODYNAMICS 

Cut a few strips of stiff paper, making them 
8 or 9 inches long and a couple of inches 
wide. Toss one into the air. After a brief 
tumble, it will start to spin automatically, at 
a seemingly constant rpm. as it descends 
along its glide path. 

What makes it spin? 

When the randomly tum- 
bling strip is positioned 
edgewise to the relative 
wind, it acts like a wing. 

Pressure builds up under its 
leading edge and flips it up 
past the vertical. Past the 
vertical, the trailing edge 
becomes the leading edge 
and the process is repeated. 

Autorotation is quickly achieved, and this 
simple flying machine settles into an appar- 
ently rock-steady glide. 

Rock-steady? 

Draw a heavy black center line length- 
wise on each side. Now keep your eye on 
this axial reference as the strip glides. Seems 
to blur a little? Rotation, as you see. isn't 


smoothly constant. It pulsates, speeding up 
and slowing down twice during each revolu- 
tion. The resulting chordwise oscillation 
"fuzzes" your mark. 

Pulsation increases drag and reduces lift. 
It will always occur with a wing rotor, espe- 
cially a flat plate. We can't get rid of it. but 
it can be minimized. Our model uses a rotor 
with the right and left halves set at 90 
degrees. This doubles the frequency and 
halves the amplitude of 
chordwise movement to 
make the rotor run more 
smoothly. Surprisingly, as 
shown by many in-flight 
videos, the right-angled 
"flats" do not result in side- 
to-sidc rock 'n' roll. 
(According to Bill Foshag. 
who has a lot of experience 
with wing rotors, end-plate 
"flywheel" weights are also 
effective in maintaining rotor speed during 
the pulsations that are caused by these flats.) 

Now, since our little paper wing rotors 
automatically start to spin and lift no matter 
how we launch them, can we (begging off 
questions of efficiency) regard them as an 
ultimate stall-proof, fool-proof lifting 
device? 


Not really. Keep Hipping your little paper 
rotors and. sooner or later, you'll see one up- 
end and plunge sideways. This is the rotor's 
equivalent of stall and spin. It happens when 
spanwise flow disrupts chordwise circula- 
tion. Bending your strips into a shallow 
lengthwise vec. or turning up the ends, or 
adding circular end plates will minimize 
plunging and increase lift. Turbulence or 
control forces can still force an end plunge, 
but recovery is quicker. 

But what makes a spinning rotor lift? 
Thrust is clearly developed on one side of it, 
but why the "up” side? Why not the "down” 
side? What clue does the rotor get from 
gravity? 

SUPERSTALLING? 

I found that tough to ponder. Perhaps 
"superstalling" was involved? Superstalling 
occurs when turbulence creates a vortex 
which stubbornly sticks to the surface gener- 
ating it. Think of a “superstalled" wing as 
caught up in a self-generated tornado that 
supports its sink rate at a velocity that’s too 
low for there to be any chance of re- 
establishing normal airflow. It's a very bad 
scene for a passenger-carrying plane— one 
that invariably winds down to silver handles 
and slow music. 



34 MODEL AIRPLANE NEWS 



To me, it seemed reasonable to suppose 
that what was fatal to a fixed wing might be 
the natural mode for spinning rotors. It 
would certainly be a glib and facile explana^ 
tion. Unlike a normal wing, which sustains 
weight by deflecting a reaction mass of air 
downward, a spinning rotor might sustain 
itself by creating an "attached vortex." Neat. 
This would mean we could explain rotor lift 
and attribute end-plunging to a spanwise 
flow wiping off the sustaining vortex. 

But the explanation is probably loo neat. 
If spanwise flow could wipe out a sustaining 
vortex, would not chordwise flow, which 
occurs twice every revolution, do the same? 
Vortices created by a churning rotor would 
not stay attached, but would be flipped off as 
disturbances in the rotor's wake. 

There goes your theory, Clough: 
you can't make the whistle pull 
the train! 

Earlier. 1 reasoned that air was 
sufficiently viscous to hang 
together long enough to be 
thrown off a rotating element and 
produce a reaction: lift. This 
might seem reasonable for spin- 
ning Magnus cylinders, but it 
didn't really satisfy the case of 
fiat and streamlined shapes. Any 
good explanation should accom- 
modate not just rotors, but also 
whatever we think we know 
about propellers and wings. 

BACK TO BASICS 

Let's take a shot at my current 
reasoning: Visualize the ocean of 
air in which we live, breathe and 
fly, as a big bin full of very liny 
table-tennis balls. These bouncy 
balls slide over one another easily, and push- 
ing on any one transmits energy to those 
around it. Air “pressure," in all directions, is 
simply the result of their weight. (Kinetic 
theory says that these particles are in con- 
stant motion, jiggling and bouncing around 
in proportion to their thermal content. The 
length of their “jiggles" depends on how 
tightly they are packed, so as we go higher, 
the lessened pressure from other balls per- 
mits longer individual jiggles and fewer 
balls in any given volume.) 

Bernoulli's theorem: take a tube with a 
restriction (venturi) in it and rapidly scoop 
away the table-tennis balls from one end. 
Once the space has been made available, the 
weight and pressure of balls at the other end 
forces them into the tube. The balls roll and 
slide down the tube until they enter the ven- 
turi (restriction), which diverts their direc- 
tion of flow and speeds them up in the 


process. Now, if we make a 
hole in the restricted section 
of the tube, will the balls 
leak out through this hole? 

No. They can't because the 
pressure is greater outside 
that hole. The swifter balls 
inside have traded off some 
of their outward push for an 
increase in velocity, and 
they no longer balance the 
push of the outside balls. The latter now 
push inward and are carried along in the 
rush. 

Pressure is all we need to describe venturi 
effects. There is no need for, and there's 
considerable difficulty with, resorting to 


some imaginary force called "suction." 
which would require us to imagine that our 
table-tennis balls are somehow strung 
together with invisible threads so that 
pulling one drags others after it. 

Now push a wing through this mass. Balls 
that touch its flat undersurface push at that 
undersurface (because of the pressure of sur- 
rounding balls) as the wing deflects them. 
The balls slide and roll as they flow back 
toward the trailing edge. (You can think of 
the sliding balls as laminar flow, the rolling 
balls as turbulent flow). 

On the lop side of the wing, balls pushed 
up and over the camber by the leading edge 
are squeezed against the massed balls above 
the wing and are forced into a sliding and 
rolling “downhill" flow toward the trailing 
edge. This speeding of flow and releasing of 
pressure along the upside, "downhill" slope 
results in more lift being added to that pro- 


duced by the underside. The 
reaction of the wing to both 
flows is analogous to a 
watermelon seed being 
squeezed between thumb and 
forefinger until pressure 
resolves into thrust and it 
zips away. Thus, airfoils 
glide forward with the power 
off, and above a certain mini- 
mum speed, an autogyro or 
helicopter rotor, will autorotate even when 
it’s tilted up to a positive angle of attack. 

When we drop our flat "wing rotor," it 
starts to sink through the "table-tennis balls” 
but, following the natural cussedness of 
inanimate objects, it does not drop very 
straight for very long. Inevitably, 
it tilts and starts to ride over the 
balls instead of "knifing” them 
aside. The balls push back, the 
advancing edge is lifted, and the 
retreating edge sinks because of 
the pressure of balls that circulate 
around it. Once it has sunk past 
the vertical center, the trailing 
edge becomes the leading edge as 
the system starts to rotate. 
(You've already seen the action 
with your paper rotors.) Energy 
to initiate and maintain this glid- 
ing rotation is, of course, sup- 
plied by gravity. This answers the 
question of how the rotor 
“knows” which way is "up.” 
Since the revolving wing's 
advancing lower edge is continu- 
ously rotating upward and over 
the top, it scoops up “table-tennis 
balls” like a paddle wheel and 
thrusts them downward and to 
the rear. The resultant circulation is like that 
produced by a cambered wing that sustains 
itself by deflecting air downward. 

CONSTRUCTION 

Rotorplanel's construction requires little 
explanation. The fuselage has sheet-balsa 
sides that are braced by bulkheads and faired 
out with stringers. With the exception of the 
firewall backup bulkhead, the formers aren't 
notched. 

The tail fin/sub-fin, rotor pylon, tail plane 
and plywood landing-gear spreader are all 
part of the fuselage structure. I covered the 
original fuselage with medium-weight 
silkspan (water-shrunk, clear-doped and fin- 
ished with Aerogloss orange). I. by hind- 
sight, recommend the use of light, iron-on 
film, as 1 did on the rotors. 

The "spraddle-legged" landing gear looks 

(Continued on page 78) 



Pauline Powers launches a Roy Clough rotor-plane design. The plane was 
powered by an Atwood .049 and used a 5-inch diameter rotor. (The photo 
dates Irom the late ’50s.) 
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SCALE CLUBS & 


THE GROWING SPORT 



Kerry Sterner and his very own Beechcratt Starship. It has 
since been test-tlown. The reason lor the thumbs-up sign 
is that he was able to lilt and balance the sucker lor this 
picture! 


LAST TIME WE talked. I listed a few 
sources that I frequently use to provide 
scale documentation. I forgot to men- 
tion that one of the most important 
ways to get additional infomiation and 
techniques for very little money is to 
simply join a club! Now. we all know 
that most clubs arc just gatherings of 
local modelers who share one common 
interest: flying model aircraft. And most 
clubs have a limited number of mem- 
bers who are really into scale, but the 
key words here are "most” and “limit- 
ed." What I mean is that there are usual- 
ly at least one or two club members in 
any club who are interested in scale, 
and that's all you need. In many cases, 
this number has grown to the point 
where a splinter club has been formed 
where the only interest is scale. These 



The original F-Troop. Note the smart uni- 
forms, matching pants, common hats, 
identical hair styles and similar smiles. 
(Not!) It all started with these five guys. 
You can do it, too. 

clubs have grown to accept members 
from outside their immediate area and 
have gone on to host some pretty neat 
scale events. So, add some of those 
events to your list of where to go to 
leam new techniques, sec new designs 
and meet some great people. A few 
clubs that come to mind are the 
California Scale Squadron, the One- 
Eighth Air Force, the One-Fifth Air 
Force, the Steamer Squadron and. of 
course, the indescribable "F-Troop." 

Let's talk about F-Troop for a 
minute. While it has a lower profile 
than some other scale clubs, the prime 


reason for its existence is to "put the 'F' 
back in flying and building scale air- 
craft." F-Troop was founded in 1981 by 
five scale-modeling buddies: Steve 
Alvarado. Mike Bruce, Rick Cassell, 
Pete Sepulveda and Lew Vaughn. Since 
their first meeting in a garage, they have 
developed a large scale network that 
concentrates on just military scale mod- 
els, and they make no bones about it. 
That’s what I admire most about 
them — the no-bones part! The club has 
expanded to about 50 members, and it 
holds informal monthly meetings and 
makes several trips a year to various 



It’s new and I knew it! Nick Ziroti's big P-61 
Black Widow should do well on two Q-3S’s 
and up. It’s all wood with plastic and glass 
parts. For those who need that little some- 
thing extra. 


contests and air shows, 
sometimes to compete as a 
group and sometimes just 
to raise a little dust and 
have a good time. They 
have one of the absolute 
best newsletters you’ve 
ever seen and, according to 
their newsletter editor, Pete 
Sepulveda: "We've got just 
as many old codgers and 
‘hammers’ as any other 
club our size. Our hammers 
are just scale hammers! 
Where other clubs crash the 
usual amount of trainers 
and sport ships each week, 
we do our crashing with P- 
51s, P-47s and FW-190s!” F-Troop is 
surviving quite well 
in Southern 
California, and it 
has added several 
names of dubious 
honor to its ranks: 
among them are 
Al Casey, Charlie 
Chambers, Dennis 
Crooks, George 
Leu, Jim Meister, 

Dick Techenor, 

Kent Walters and 
yours truly. You 
can leam so much 
more and have so 
much more fun 
doing it if you 
have a common 
interest such as an 
all-scale club. 

Call up two or three of your pals, and 
give it a try. You’ll love the experience. 

PREPARING FABRIC COVERINGS 

As promised. I’ll respond to a couple of 
questions this month. First, someone 
wants to know the “right" way to pre- 
pare fabric coverings for paint. My 



No, it’s not some 
new shrine r hel- 
met. It ’s Nick Ziroli 
Jr. s new addition 
to the FTE-cast 
dummy radial 
engine. For even 
more realism, 

Nicky molds an ABS 
add-on engine cen- 
ter case. Right 
now, it’s only tor 
the ’A-size engine 
Call him; not me 1 
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Top: Pal McCurry's prop-driven Byron P-51 couldn't get loo much 
lower to the deck because ol the tremendous prop diameter. 
Middle: a nice shot ot Billy "Porkchop" Harris's F-86 Canada ir. 
Pictures ol scale models are getting harder to distinguish from the 
real thing. Bottom: Tiano's Jug moments before touchdown. The 
26-pound bird Hies well with the ST 4500 and Platt competition 
retracts. This old Bert Baker kit has been repainted lour times, and 
the wing has been replaced three times. It has been powered by a 
ST 2500, a Webra Bully, a Zenoah G-62, the O S. 3500 and the 
new Tigre. 


answer is lo follow the manufacturer's 
directions to find out what products are 
compatible and non-reactive with the 
covering. 1 use Super Shrink Coverite* 
quite often and find that after shrinking 
it, a couple coats of Sig* Clear Dope 
form a great foundation that requires 
only one light coat of lacquer or epoxy 



Diagram ol planking strips 


primer. Some fabrics, including 
Coverile’s, will accept some primers 
right from the start, and that's fine, too. 
To ensure perfect adhesion, just be sure 
that the surface is absolutely squeaky 
clean before you apply the primer. If you 
don't take this precaution and you go 
ahead and mask off a color scheme, you 
may find that when you remove the tape, 
it will peel off some of the paint right 
down to the bare fabric! 

PLANKING ROUNDED FUSELAGES 

Another modeler asks if there’s any easy 
way to plank a round — or sort of 
round — fuselage. The answer is yes. 
Besides the old soaking-thc-balsa-shcct- 
in-ammonia-and-water trick, you can 
individually plank your fuselage with 
'/kx '/5-inch balsa planks — a job that's a 
lot easier than you might think. The 
secret is to take a 48-inch-long piece of 
good-grade '/k-inch-thick balsa and cut 
the '/5-inch planks by holding your knife 
tightly against a steel ruler at a 5-degree 
angle-. Alternate your cuts by leaning the 
knife to the left and then to the right so 
that you wind up with beveled-edged 


strips. These strips 
will nestle against 
each other quite nice- 
ly and make the 
planking job almost a 
pleasure. As an 
added bonus, you 
increase the strength 
of the glue joints by 
more than double at 
no cost in weight. I 
use Zap-a-Gap* glue 
between each plank 
and give a little shot 
of kicker to the joint 
before proceeding to 
the next plank. Also. 1 
alternate the planking 
from side to side. If 
you’re as confused 
reading this as I am 
trying to explain it, 
see Figure I . 

SCALE FLY-IN 

One of the next-best 
things to a first-class 
scale contest is a 
first-class scale fly- 
in. You know — a 
gathering of scale 
modelers, or. in this 
particular case, “A 
Rally of Eagles," 
hosted by that fabu- 
lous northern Florida 
club, the Marianna R/C Club. Man. what 
an unusual name! Anyhow, these guys 
put on an all-fun event in October after 
the contest circuit is over and done with. 
We’ve gone up for the past two years, 
and I gotta tell ya that you're just not 
gonna find a better place to unwind, meet 
some great people and witness some fab- 
ulous flying. We had about 45 of some of 
the hottest pilots in the country show up 
for two and a half days of nothing but 
scale model airplanes! No competition, 
no rules (other than the safely variety), 
no dB requirements, no limits and no 
baloney (except the sandwich variety). 
Lotsa holdog flying prompted some yoyo 
(I mean me) to offer 50 bucks in cash to 


the guy doing the lowest pass. Well, I 
wanna tell ya. everybody got into the act. 
and it became a real chore to judge who 
was the lowest. Finally, at Saturday's 
dinner, the prize was awarded to the two 
guys who tied — Art Johnson and Pat 
McCurry. Funny: both were flying 
Mustangs. Only Pat’s was of the Byron 
variety, and the Colonel’s was a twin! 

If you get a chance next fall, try to 
make it to the Rally. One thing's for sure: 
you won't see any hangar queens that 
don't fly. For example. Jerry Caudle's F- 
16 was flown six limes. In fact, we had 
one WW II scramble where we had 12 
fighters in the air in a right-hand pattern 
chasing each other, diving, juking and 
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rolling and just having a ball. Then 
the jet jockeys got together and put 
up eight jets for the same type of 
rhubarb. Talk about exciting! And 
guess what? — not one accident. 

That’s it; I'm outta ideas for this 
issue, but take a peek at the cool pic- 
tures I got from some of our scale 
fans. Interest in scale is growing like 
crazy. Modelers really want to fly 
stuff that looks like real airplanes. 
Most new kit releases at least resem- 
ble a real airplane. The slim sticks, 
swizzle sticks, walking sticks, quick 
sticks and dip sticks have about run 
their course. Thanks to guys like you 
and your buddies, the guys in F- 
Troop. and events like the IMAA 
Festival. Scale Masters and Top Gun. 
scale models are the most sought- 
after models, and I, for one. think the 



Just had to show these guys at the Hally 
of Eagles. Left to right: Leonard 
" Skinnard " Bechtold (crew chief), 
Frankie T. (pilot) and Joe Mamella (Top 
Gun CD) and T's XP-470 Thunderbolt 
with an awesome Super Tigre 4500. 

change isn't a trendy one. Nope. I 
think scale models are here to stay! 

Until next month, remember that 
the only time you're allowed to read 
this mag from back to front is in the 
sandbox. Your six is clear! 


* Here are the addresses of the companies 
mentioned in this article: 

Coverite, 420 Babylon Rd . Horsham. PA 
19044. 

Sig Mfg. Co., 401 S. Front St.. Montezuma. I A 
50171. 

Zap-a-Gapi manufactured by Pacer 
Technology and Research. 9420 Santa Anita 
Ave.. Rancho Cucamonga. CA 91730 . distrib- 
uted by Frank Tiano Enterprises . 15300 
Estancia Ln.. IV. Palm Beach, FL 33414. 
Robart Mfg.. P O Box 1247. St. Charles. IL 
60174 : House of Balsa. Inc.. 1010/ Yucca Rd.. 
Adelanto. CA 92301. 





Zurich R/C Sunglasses 

• Fly close to the sun with comfort, increased 
color acuity and greater depth-of-field. 

• Optically perfect, ultra clear vision. 

• Maximum UV-A. UV-B and IR protection. 

• Scratch resistant ANSI Z80.3 safety glass. 

• Wraparound design features 180 degrees 
of distortion free vision. 

• Can be worn over over most eyeglasses. 

• Gray Lens - Single Gradient $45.00 


\ 




Mention this ad when ordering 


and receive a $10.00 neoprene 
carrying case. FREE! 


As featured in Model Builder 
10/92. Model Airplane News 1 0/92 
■ R/C Report 1/93 and Scale j 


Newman Optics 

5083 Ridgedale Drive 
Ogden, Utah 84403 
* 801 / 476-1177 

Made in USA 



HALL BULLDOG RACER 

1/32" SCALE PLASTIC KIT 


MOST BEAUTIFUL OF TtlF. NATIONAL AIR RACE ENTRANTS. DESIGNED AND BUILT BY THE 
TEST PILOT AND ENGINEER WHO DESIGNED THE GEE BEE SPORT PLANES OF THE 
GOLDEN ERA. FEATURES: NEW STRIPING DECALS AND PAINTING. PATTERNS. DETAILED 
INTERIOR. TWO TYPES OF WHEELS. (CHOICE OF HARD OR SOFT TIRES) ^ 

SEND SASE FOR ILLUSTRATED ORDER FORM I^Ilumm 

181 PAWNEE ST.. SAN MARCOS, CA 92069 


KRESS JETS 

/U V •'wconiWATso 

f — -d » J (914) 336-8149* lax (914) 336-59; 

VISA & MASTERCARD 

A-10 WARTHOG FOR (2) RK-709S with TD-09S or larger 



SI 79 50 

A-10 FLIGHT VIDEO AVAILABLE 

OEALER INQUIRIES INVITED 
SEND FOR FALL 1992 CATALOG $3 00 

500 ULSTER LANDING RD.. SAUGERTIES, NY 12477 


•FOAM-CORE WING 

• BALSA KIT. ROUTER CUT 

• MANY VACU-FORMED 
VIVAK PARTS 


•POLYURETHANE FOAM 
INLETS & WINGTIPS 
• SPAN 48 INS. 

•WT 54 OZ 


F-15 EAGLE 
FOR RK-709 
& RK-720 
$156 99 


ALSO. 

F-16 FOR RK-709 SPORT $126.99 



BOSS 602 SI 29.50 
THRUST 11 0 LBS. 


RK-709 
THRUST 
IV* 2 LBS 
$56.00 



• ALL NYLON i LEXAN PLASTIC 

• TRANSPARENT SHELL 

• MULTI-DISPLACEMENT ENGINE 
APPLICABILITY 

• EXTERNAL CARBS AVAILABLE 

• VERY SIMPLE ASSEMBLY 


(was shown ak list 



RK-740 $109 50 
THRUST 7.0 LBS 


RK-720 $99 50 
THRUST 3.5 IBS 


JULY I99J .19 







A MUST ROFt 
AN V' SO ALE WARBIRD 





tationol in West Palm Beach, FL. It's built 
sliding canopy is easy to reproduce. 


WHENEVER I GO to scale contests, I like to see functional, sliding canopies on 
the finely detailed models. All too often, a good-looking model hasn't been 
taken far enough and requires just a little extra effort to enhance its appearance 
and earn extra static points at the judges’ table. 


HOWTO 

Build a 
Sliding 
Canopy 

by MIKE RICHARDSON 


I To make a sliding canopy, first smooth 
and flatten the canopy platform area on 
the fuselage with a large sanding block. 
Remove any rough seam that might run along 
the length of the fuselage. Start with 80-grit 
sandpaper, and finish the surface with 220- 
grit. Next, mark the areas that you’ll need 
to cut, leaving a Vs-inch-wide flange on the 
sides. Mark off two '/ 2 -inch-wide cross- 
braces, and remove the areas shown in 
Figure I. To prevent cracks, round all the 
comers. 


2 Cut the canopy apart along the separa- 
tion line (Figure 2). The front wind- 
shield will be permanently attached to the 
fuselage. 

3 Make paper templates by tracing the 
inside of the canopy openings, and use 
these templates to make the upright frames 
and the canopy base out of '/s-inch-thick 
plywood. (I used Mighty Lite* plywood.) The 
canopy bulkhead can be made out of balsa. 
Make sure that all the parts fit precisely and 
that the canopy doesn’t warp 



Figure 1 

Fuselage 


"X 

. < 

pp -w Rear 


Wf cockpit bulkhead 

if 

Note: round all corners 

Fuselage bulkhead 

to prevent cracking. 


Cut out the canopy platform, leaving two ’/i-inch-wide cross- 
braces and a 3 /s-mch-wide tlange. 



Cut canopy along separation line. 


or twist when they're installed 
(Figure 3). Don’t glue anything 

(Continued on page 42) 


Cut the Hat canopy platform out ol the fuselage, 
leaving two cross-braces and a ‘ ■ inch wide 
tlange around the sides. The guide wire and a 
slotted, hardwood block are visible here. 



Use paper templates to make wooden reinforcement frames and a wooden bulkhead 
and base. 
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New Giant Scale 
TR-260+ Pre-Built 

(All wood— no loam) 

John Eaton's 
TR-260+ 

List price: $895 
Intro price: $595 


Fully Aerobatic lazer-type hand-built in Thailand of 
balsa and ply. Covered in two-tone Ultracote ABS 
cowl, hatch cover and wheel pants. Fiberglass op- 
tions and full replacement parts available. Excellent 
slow-flight characteristics. 

Wingspan: 92" Length: 65- 

Weight: 16-19lbs. Power: 2-4ci 

S&H $20 (COD add $5: CA res add 8.25% lax) 
Address for J&K Products listed below. 



New Giant Scale 
TR-260 Kit 



John Eaton's 
TR-260 

List price: $325 
Intro price: $249 


Kit version of the pre-built. Aerobatic lazer-type 
mid-wing with symmetrical airfoil. Kit includes full- 
size plans, gear, canopy, ABS cowl, hatch cover and 
wheel pants. All parts die-cut balsa and ply (no 
foam). Fiberglass options, accessories and full re- 
placement partsavailable. Excellent slow-flight char- 
acteristics. 

Wingspan: 90' Length: 65" 

Weight: 15-18lbs. Power: 2-4ci 

S&H $20 (COD add $5. CA res add 8.25% tax) 
Address lor J&K Products listed below 


New Giant Scale 
P-51 Kit 


John Eaton's 
P-51 

List price: $795 
Intro price: $500 



True-scale and Reno-Race legal! Three-time winner 
as Miss America no. 52 The second in Bronze at 
Reno Unlimited; best in Stand-off Scaleat Las Vegas 
QSAA; first place in Pylon Racer at IMS. Foam-and- 
balsa wing, carbon-fiber-reinforced spar and fiber- 
glass fuse. Accessories available including scale 
wheels, struts and retracts. 

Wing Span: 101" Length: 84- 

Weight: 30-35lbS. Power: 4.2-5.8ci 

S&H $50 (COD add $5; CA res. add 8.25% tax) 
Address for J&K Products listed below 


J&K Products (A division ol Model Center) 
3062 Golden Ave. 

Long Beach, CA 90806 (310) 426-8085 
(Check, money order, or COO only.) 


Figure 4 


Canopy base 



M6-inch-thick 
brass plate 

i Me-inch-diameter 
Lock collar 



Canopy block 



Fuselage bulkhead 


4 

I 

Fuselage block 


Stop-block 


if 

Aft bulkhead 


The canopy is held in place and guided by the guide wire. In the luselage, the 
wire is held in place in Ironl by a lock collar that 's soldered to a brass plate 
that’s screwed to a bulkhead; in back, it’s held by a stop-block. The two blocks 
that are glued under the canopy base are drilled so that they slide along the 
guide wire. 


4 To make the guide- 
wire supports, cut 
two Vix lx 1-inch maple 
blocks. In each block, 
cut a Vs-inch-wide, '/»- 
inch-long vertical slot so 
that the '/i 6-inch rod that 
holds the canopy down can 
“float." Then, cut two. 



This shows the completed sliding canopy 
with the guide wire slid into the blocks. The 
horizontal slots in these blocks permit proper 
alignment ol the canopy and the luselage 
before the brass tubes are glued into them. 


1 -inch-long pieces of */i6-inch-i.d. brass 
tube. When you fit the canopy onto the 
fuselage, these tubes will be glued into the 
slots as guide bushings for the guide wire 
(Figures 4 and 5). 

5 Glue the two maple blocks into the 
fuselage. (I used Zap* glue.) Attach 
them to a bulkhead or under one of the cross- 
braces. depending on your model’s needs. For 
added strength, add fiberglass cloth to the 
blocks. Lock ihe guide wire into place with a 
'/is-inch -diameter lock collar that's soldered 
to a '/i6-inch-thick 
brass plate, and screw 
the plate to a fuselage 
bulkhead. Solder the 
collar onto the center 
of the brass plate, 
and then drill three 
holes in the plate: one 
on each end for the 
mounting screws and 
one through the collar 
and the plate so that 
the guide wire can 
pass through them. 



The Iron t ol Ihe guide wire is locked into place 
with a lock collar that's soldered onto a brass 
plate. The plate is screwed onto the luselage 
bulkhead. 


Mount the plate onto 
the bulkhead. When 
you solder the collar 
in place, position the 
setscrew hole so that 
the setscrew will 
point up and out of 
the fuselage. This 
way, you’ll be able 
to adjust it much 
more easily. 

6 Glue two more 
slotted maple 
blocks that have 
1-inch-long. '/i6- 
inch-i.d. brass tubes 
to the underside of 
the canopy base so 
that the blocks ride 
on the guide wire. 
The slots are hori- 
zontal, allowing the 
canopy base to be 
properly aligned with 
the fuselage canopy platform (Figures 4 and 
5). When everything has been aligned, glue 
the brass tubes into the blocks, working from 
the wing-mount opening. 

7 Once the canopy base has been installed 
and can slide without binding, glue the 
canopy onto it, and carefully line it up with 
the fuselage. Glue the windshield section to 
the fuselage so that it lines up precisely with 
the rear canopy. After the glue has dried, add 
the framework and rivet details, and paint the 
canopy. Drill a hole through the aft end of the 
canopy and the 
aft flange of the 
canopy platform, 
and glue a pin 
into the hole in 
the aft end of 
the canopy. The 
pin can then slip 
into the hole to 
lock the canopy 
closed for flight. 
It's very simple. 
Now your model 
is ready to earn 
more points in 
static judging, and it will look and function 
more like the real thing. 

• Here are the addresses of companies mentioned in 
this article 

Mighty Idle; distributed by Frank Tiano Enterprises, 
15300 Eslancia Ln.. W Palm Beach. FL 33414 
Zap; distributed by House of Balsa hn I OIO I Yucca Rd . 
Adelanto, CA 92301 . Robart Mfg.. P.O. Box 1247, 3/0 N 
5th St., St Charles, IL 60174; and Frank Tiano 
Enterprises. 

Bob Holman Plans, P.O. Box 741 . San Bernardino. C/1 
92402 
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by RUSS PRIBANIC 

FTER I HAD been to several gas fun flys and had 

seen models such as the Sticklt and the Smith 



Special flown successfully, I decided that a similar design 
engineered around a hot electric motor could be very 
competitive in glow contests and could set new standards 
for electrics. I started designing and building this project In 
July 1991. To keep the all-up weight and construction time 
to a minimum, I focused on simple construction techniques, 
and I used as few parts as I could without sacrificing 
structural integrity. 
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A fun-fly model for glow or electric 
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THE WATT? 



Top: start construction by laminating together two pieces oi Vt- 
inch-thick plywood lor the motor mount. It's easier to cut the pieces 
when they're glued together. Middle: here’s the completed motor 
mount with its engine/motor cutout and the tail boom in place. The 
tail boom should be glued and bound into place with carbon-liber or 
Kevlar thread, or with fiberglass tape. Below: I like to sand the 
tail parts with a long, Hat sanding block. Remember to taper the 
trailing edges ol the rudder and the elevator. 



What makes this plane’s per- 
formance so spectacular is the 
geared Astro* FAI 15 that runs 
on 10, 1500mA SR* cells. This 
motor is so much more potent 
than the standard Astro 15 that I 
think it should be assigned a 
higher displacement number. 

Although you’ll find that dura- 
tion is reduced when you use the 
FAI 15, remember that this 
motor was designed to yank 
competition gliders to altitude in 
seconds. I use it with a gear 
drive and a 12x9 prop, and this 
combination pulls the model 
vertical for 2 minutes of raw 
excitement. Although it was 
conceived for electric flight, this 
design has also been built as 
a successful gas-powered 
model. I’ll describe construction 
of both versions. 

CONSTRUCTION 

Before you start fuselage con- 
struction, get a tapered carbon- 
fiber tail boom (part no. TU 1 1) 
from Aerospace Composite 
Products*. Fiberglass kitespar is 
an inexpensive alternative. Cut 
your plywood motor mounts out 
of a !4-inch ply sheet. 1 find that 
it’s easiest to glue the two pieces 
together first, and then cut out 
the area that suits your motor. 

For the sake of your thrust line, 
cut accurately. Using carbon- 
fiber cord, Kevlar cord, or fiber- 
glass tape, bind the large end of 
the carbon-fiber tail boom to the 
plywood motor mount, and saturate the bound 
areas with CA. (I highly recommend Satellite 
City* thick and thin UFO.) Now, stand back 
and admire your finished fuselage! 

WINGS 

Start construction by cutting the ribs. Put the 
lower !4-inch square spar on the plan, pinning 
it on either side of (but not through) the balsa. 
Keeping your motor mount square with the 
plans, lay it over the spar and pin it into place. 
Place the ribs on the spar. (I used a 5 A-inch- 
o.d. plastic pipe to assist in placement and to 
support the trailing edge.) Slide in your lead- 
ing-edge and trail ing-edge spars, make sure 
that everything is aligned, and then glue them 
into place. Attach the 3 /i6-inch trailing edge, 
and, following the contour of the rib, sand it or 
razor-plane it. Cut two 3 /i 6x4 '/5-inch pieces of 


0.007-inch carbon-fiber ribbon. Apply one 
piece above and one piece below the place 
where the right and left trailing edges meet the 
fuselage tail boom, and CA them into place. 
Install your shear webs now. I recommend that 
you use them in every bay. 

WING SHEETING 

Now that the wing frame has been completed, 
you can remove the plane from the plans. 
Make the leading edges out of two pieces of 
/1 6-inch-thick, 3x23-inch sheeting. First, shape 
the sheeting by brushing it with household 
ammonia and curving it around a I- to l'A- 
inch dowel. Give it sufficient time to absorb 
the ammonia before you form it around the 
leading edges. Once you’ve added the center 
sheeting to the bottom, attach the capstrips and 
the servo rails. Then mount the center sheeting 



SPECIFICATIONS 

Name: The Watt? 

Type: Electric or gas fun fly 
Wingspan: 46 In. 

Weight: 60 oz. (electric): 40 oz. (gas) 
Wing area: 644 sq. in. 

Wing loading: 13.4 oz./sq. ft. (electric): 
9 oz./sq. ft. (gas) 

Power: Astro FAI 15, geared motor (10, 
1500mA cells); .25 to .35, 2-stroke 
engine 

Prop: 12x9 or 12x8 (electric); 10x4, 
10x5, or 11x4 (gas) 

No. of channels req'd: 4 (aileron, eleva- 
tor, rudder, throttle); 5 for mixed flaps, 
spoilers, ailerons; 5 servos used. 

Comments: designed for fun-fly aerobat- 
ic flying, the Watt? uses capstrip con- 
struction and built-up tail feathers. The 
tail boom is a tapered carbon-fiber tube 
from Aerospace Composite Products. 
The strong, light model has great vertical 
performance. You can build it with or 
without a rudder. 



Above: the easiest way to produce ribs is to 
stack the pieces ol wood so that you can cut them 
out at the same time on a band saw. Pin or tack- 
glue the sheets of wood together before you cut 
out the ribs. 


and the plywood hard points for the motor bat- 
tery-pack mounts onto the bottom of the wing. 
Construct the servo hatches, and attach the two 
plywood tip-skid mounts to the inside of the 
wingtip ribs, where shown. 

AILERONS 

Assemble your ailerons out of '/4-inch square 
balsa. The gussets are critical, so don't leave 
them out. To reduce twisting, after I’ve sanded 
the trailing edge to a taper. I cap-strip its top 
and bottom with 0.007 carbon-fiber tape. To 
build the tail, use the technique that you used 
for the ailerons, but use ^6-inch square balsa. 
Attach the control surfaces with Sig* Easy 
Hinges. Leave enough of a gap to achieve at 
least 45 degrees of throw. 

COVERING 

I cover most of my planes with Coverite's* 
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THE WATT? 


FSP07932 — PRICE $12 ORDER THE FULL-SIZE PLAN ON PAGE 113. 





Top: after you 've glued the carbon-liber strips to the trail- 
ing edge: glue the center sheeting into place. Note that the 
sheeting has a notch cut into it at the point where the boom 
exits the wing. Above: the tip skid is a piece ot plastic rod. 
The end with the mounting screw through it was heated and 
then llattened. 


Micafilm stuck on with Balsarite. 
I've found that this is (he lightest, 
strongest covering available. Because 
of the speed at which this plane can 
change direction. I recommend that 
you cover the top and bottom wing 
with contrasting colors. This will 
help you to keep your orientation. 

TAIL 

To attach the tail, cut away a slot of 
covering to expose the balsa for 
gluing. Measure and cut the carbon- 
fiber tube for the tail boom so that it 
extends !9'/2 inches from the 
wing's trailing edge. Cut the tube 
with a very fine hacksaw blade or a 
razor saw. To minimize splintering, 
rotate the tube continuously as you 
saw it. Never run your hand along 
the length of the lube. Its splinters 
are much more painful than those 
from wood, and they can be danger- 
ous. Roughen up the bottom and the 
left side of the tube. Apply 15- 
minute epoxy sparingly to attach 
the horizontal and vertical stabiliz- 
ers. (Notice a small gap between the 
vertical fin and the tapered tube. 
This keeps the rudder in alignment.) 
Wait at least one hour, and then 
drill through the horizontal stabiliz- 


er and the bottom (but not the top) of the 
tube. Attach the '/ts-inch music-wire tail 
skid, and your tail boom is complete. 

RADIO INSTALLATION 

When you've covered your plane, hook up 
the control surfaces and install your servos. 



The unique trapeze arrangement uses rubber 
bands and long shatts to isolate the fuel tank 
trom engine vibration. Obviously, this isn’t 
required tor the electric version. 

I’ve used Futaba* 3002 servos (with the 
new. metal output shaft) with great success; 
they're light, fast, powerful and rugged. The 
aileron throws should be I ] A inches up and 
1 'A inches down. If this is your first attempt 
at a fun-fly design, follow my advice. The 
elevator will be I inch up and I inch down, 
and the rudder (if used) should be all that 
you can swing. You might still want to 
reduce these measurements by half for the 
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first flights. For an airborne battery. 
I’ve found that a 5-cell, 6V pack is 
worth the extra weight. For competi- 
tion, try a 225AE or 250mA pack. 
These packs are good for two short 
flights only. For practice, a regular 
500mA pack is adequate. 

Attach the landing gear to the 
plywood. Mount the wheel with a 6- 
32 screw and a locknut. If you can’t 
find a high-quality nut with a nylon 
lock, then use two conventional nuts 
and tighten them against each other. 
Seal them with thin CA. 

ELECTRIC-POWER 

INSTALLATION 

Mount your battery holders, which 
are screwed into the plywood plates. 
I used Associated* RCIO battery 
holders, which I borrowed from my 
son Justin's R/C car. (He should be 
flying planes now, anyway.) Attach 
the speed controller with Velcro® to 
the forward edge of the front battery 
holder, between the landing gear 
legs. Tlie Astro 205 speed controller 
handles the abuse very well. 

Next, install the motor. I use 
heavy-duty tie-wraps to secure it to 
the mount. 

Attach a 12x9 or 12x8 prop. I've 
had excellent results with Master 
Airscrew* wooden blades. Recheck 
your control surfaces for proper 
direction, and check the CG. Now 
you're ready to fly and have some 
fun! 



Above left: thin strips ot shear webbing increase 
the strength of the wing and stiffen the ribs. I sug- 
gest that you include them all the way to the lip rib. 

Above right: the wing's top sheeting includes two 
radio-hatch cutouts. Here, you can also see the 
thin, plywood servo rails installed in the radio 
compartment. 

Left: the wingtips are reinforced with thin strips 
of balsa and carbon fiber that have been laminated 
together. These prevent the tip rib from pulling in 
when the covering is tightened. 


Left: in the electric version, the Astro 205 speed controller is attached just in Iront ot the battery holder on the 
bottom side of the wing. Right: the control arms are the only exposed parts ot the servos. As shown here on the 
finished model, the hatch covers are secured with tape. 


GLOW-POWER INSTALLATION 

The Watt? can be flown with an engine in 
the .25 to .35 range; I've had good results 
with the Enya* .35 SS heli engine with a 
modified (turned-down) heli cylinder head. 
The engine of choice for this plane is the 
Webra* .32 with the Dynamix carb. 
Although it looks unusual, this carb has a 
better throttle response than that on any 
engine I’ve ever used. Use your own engine 
as a guide to drill the engine mount for the 
mounting screws. Install a 4-ounce fuel tank 
if you plan to sport-fly, or 2-ounce tank if 
you want to try your hand at competition. 
The plan shows a “trapeze" tank-mounting 
system that minimizes fuel foaming. For a 
low-cost alternative to the carbon-fiber, fuel- 
tank mount rods shown on the plans, you 
can use a polypropylene welding rod (avail- 
able at any plastic supply shop). 


In the last few KRC 
Electric Fly competitions, 
this design has captured first 
place in both loops and 
barnstorming and second 
place in rolls. No other aircraft 
has come close to this feat 
in all three events. 


PROVEN DESIGN 

In the last few KRC Electric Fly competi- 
tions, this design has captured first place in 
both loops and barnstorming and second 
place in rolls. No other aircraft has come 
close to this feat in all three events. This 
plane has rewarded me with many trophies 


and prizes in both electric and glow- 
powered contests. Even in gas contests (with 
electric power), it has managed a very cred- 
itable sixth place in a field of glow, fun-fly 
models. I think that you’ll enjoy your Watt? 
no matter how you power it. 

*Here are the addresses of the companies mentioned 
in this article: 

Astro Flight Inc., 1 33 II Beach Ave.. Marina Del Rav. 
CA 90292. 

SR Batteries Inc., Box 287. Beuport. NY 1 1731 . 
Aerospace Composite Products. P.O. Box 10621 . Irvine, 
CA 92714. 

Satellite City, P.O. Box 836. Simi. CA 93062. 

Sig Mfg. Co., 401 S. Front St.. Montezuma. IA 50171 . 
Cove rite, 420 Babylon Rd.. Horsham, PA 19044. 

Futaba Corp. of America, 4 Studehaker, Irvine. CA 
92718. 

Associated Electrics Inc., 3585 Cadillac Ave.. Costa 
Mesa. CA 92626. 

Master Airscrew; distributed by Windsor Propeller Co.. 
32/9 Monier Cir.. Rancho Cordova, CA 95742. 

Enya Model Engines, P.O. Box 286. Fords. NJ 08863. 
Webra; distributed by Horizon Hobby Distributors. 4105 
Fieldstone Rd.. Champaign. IL 61821 . 


JULY 1993 49 


Simple Programming 



DAVID C. BARON 


TRIMS AND SUB-TRIMS 

jM- i j u 


FROM THE size of ihe "‘Simple 
Programming” mailbag, it seems as 
if we're stimulating a lot of interest 
in our readers. Many are finding 
that, as they start to understand 
their radios better, they have even 
more questions about using them. 

! encourage all "Simple 
Programming" readers to send in 
their questions and comments to 
me, c/o "Simple Programming," 
Model Airplane News , 25 1 Danbury 
Rd.. Wilton. CT 06897. No ques- 
tions are unimportant. If I get 
enough inquires about a common 
problem. I'll cover it in a future 
column. 

Al Munger of Poulsbo, WA. writes 
to ask that I explain the difference 
between the “sub-trim" and the "auto- 
trim" functions on his Futaba* 7UAPS. 
When and where is each properly used? 

Al, your question is a great one, and 
it's easy to understand the confusion. 
This question deserves to be applied to 
every radio in the field, so I've chosen 
four radios to cover all the bases. I’ll 
start with an explanation of each of the 
electronic trims, and then I'll describe 
how to use them. I’ve numbered the 
definitions below so that, as their 
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micropro8000 


functions by different names. 



Unic/iie to the MicroPro 8000 radio series 
is the auto-trim button. Will this innovation 
pave the way to transmitters that don't 
need manual trim levers? 


The Ace MicroPro 8000 single-stick radio is 
now here. 

names change, with the different radio 
types, my definitions won’t have to be 
repeated. 

DEFINITIONS 

1. Trim memory or sub-trims. This is 
the radio function that allows you to 
fine-tune the neutral position of your 
servos. This is useful in situations 
where you might need to achieve per- 
fect centering of your servo's output 
arm. but moving it on the splined out- 
put shaft would create too much of a 
change. This function is used most 
often during radio installation. 

2. Auto trim. This is designed so that 
you don't have to re-trim your model 
each lime you jump from one memory 
to another. Do this for each model in 
your transmitter's memory. As long as 
the transmitter's mechanical trims are 
in their neutral position, you'll be able 
to switch between models without any 
of them being out of trim. Ultimately, 
you need only check that your transmit- 
ter trims are at neutral before flight. 

For Ihe sake of those who own other 
brands of radios. I'll briefly cover each 
radio’s unique characteristics. Note 
that each manufacturer calls the 


ACE* MICROPRO 8000 

1. Neutral position. Ace's 
unique approach to servo cen- 
tering shows its value in 
microseconds. In most applica- 
tions. this would slay al 1.50 
microseconds (1.31 microsec- 
onds. if you're using Futaba G 
servos). 

2. Auto trim. This unique 
trimming feature is the only 
one on the market designed to 
be used "in flight." If your air- 
craft is out of trim and level 
flight is possible only with the 

sticks deflected from neutral, 
then simply press Ihe "auto-trim" but- 
ton on the top left of the case. While the 
button is held, the servos slowly move 
in the direction of the slick deflection. 
Soon, you'll feel the plane begin to 
overtrim, and because of this, you'll 
slowly move the sticks back to neutral. 
With the sticks in neutral, the plane will 
be trimmed out. and you can release the 
button. The transmitter will save the 
trim values. Remember to press' the 
"auto-trim" button only when you hold 
the plane in level flight! 

AIRTR0NICS* 660 

1 . Center. This function allows you to 
vary the center of each of the four basic 
channels from 0 percent (normal), to 
+/-I00 percent. 

2. Trim memory. This function allows 
you to save the trim settings of the four 
basic channels as neutral. You can save 
them individually, or. by selecting 
"ALL." you can save all the channels 
simultaneously. After you’ve stored a 
trim value in the memory (by pressing 
the "YES/INC+" key), you must turn 
off the transmitter and re-center the 
manual trims. When you turn the radio 
back on, the new trim settings will be in 
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place. Note that, in the display, you 
can read the percentage that the 
trim has been displaced. 

FUTABA 7UAPS 

1 . Sub-trims. These are available 
on all seven channels. You can 
manipulate the center from a nor- 
mal of 0 percent to +/-100 
percent. 

2. Trim. To use this fea- 
ture, you would first fly 
your model and set the 
mechanical trims on 
the transmitter for 
elevator, aileron and 
rudder to achieve 
smooth, level 
flight. After 
you’ve landed, 
go to the trim 
function and 
press the two 
“Data Input" 
keys simultane- 
ously. This caus- 
es the radio to “memorize" the 
position of your mechanical trims, 
and it makes the proper corrections 
so that you can return the mechani- 
cal trims to the neutral position. 

JR* X388S and X347 

1 . Sub-trims. This electronic trim 
works on all your radio channels. It 
gives you a range of +/-I25 per- 
cent. This represents about 30 
degrees of servo travel. 

2. Trim memo (X388S only). 
When you’re in this function, be 
sure that your manual trims are set 
where you want them for level 
flight. Activate the function by 
pressing either of the data keys. 
The display will now read "TRIM 
MOV.T." This display prompts 
you to re-center the manual trims. 
Once this has been done, press the 



As with 
most single- 
stick radios, 
there are many 
switches on the 
side of the transmitter 
case. Notice the auto- 
trim button near the top 
of the side. 




"Store" key and the display will 
change to “TRIM MEMO." This 
tells you that the current trim val- 
ues have been memorized. 

CONTROL TRAVEL 

Most of the auto-trim and trim 
memory functions share a range 
of 15 degrees of servo 
throw on either side 
of center. 

If more 
' throw is 
ijjS required 
for trimming, 
you must make 

/ a mechanical 
adjustment to the 
control linkage. 

.■^> Keep in mind that 
if you use 15 degrees 
of trim displacement 
from center, you take 
away 15 degrees from the 
servo’s ability to reach its 
maximum deflection in that 
same direction. When possible, it's 
always best to make the appropri- 
ate mechanical changes to the 
pushrod so that you can reset all 
trims to "0" and. once again, enjoy 
equal proportions of throw in each 
direction. 

I just received the new JR 
X388S 8-channel computer radio, 
and I must say that it looks like a 
winner. We'll take a closer look at 
this new radio in a future issue. 
Until then, keep those cards and 
letters coming in. 

*Hcrc are the addresses of the companies 
mentioned in this article: 

Futaha Corp. of America, 4 Studehaker, 
Inine. CA 92718. 

Ace R/C Inc., II 6 W I9tli St.. Box 51 1C. 
Hiftfiinsville. MO (>4057. 

Airtronics Inc., II Autry, Irvine, CA 927 1 8 
JR; distributed by Horizon Hobby 
Distributors. 4105 Fieldstone Rd.. 
Champaign. IL 61821. 


Do you put your underwear 
on over your pants? 
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Then why leave your mufller 
outside the cowl! 

i Superior quality and unparalleled 
| performance has made Slimline 
mufflers the choice of champions 
Slimline offers the widest selection 
of “machined to fit" in-cowl 
mufflers that bolt on to each 
specific engine: 

(A) Slimline s new GIANT SCALE 
: Mufflers are designed for inverted 

engine applications, they wrap 
around the rear of the engine, 
while providing lower noise and 
great performance. 

(B) Slimline s LOW-NOISE. PHIS 
STYLE Mufflers are designed for side 
mounted engine applications, they 
mantain a low level exhaust note 
similar to 4-cycle sound. 

(C) Slimline s new 4-CYCLE Mufflers 
are designed for side mounted 

1 engine applications, they are great 
for compact applications and fit 
neatly next to the engine. 

Our mufflers are available with an 
optional internal stainless steel 
smoke coil for trails of dense 
cloud-white smoke 





For a complete catalog of engine applications and 
specifications, send $1 00 for postage and handling 
to Slimline Mfg.: 

BOX 3295, SCOTTSDALE. A Z 85257 (602) 967-5053 

Proudly made in USA FAX (602) 967-5030 
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Designed in U SA by Shoptask 

t | 3 models lo choose from 

Best Prices 


3 Axis Power 
Feed Available 


mi nn 


Warranty 


: Pam 


^ppiy 


All Tool.no 


u at a 


17* Swing 
11 x 18 Mill Table 


1 - 800 - 343-5775 
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How To Fly 
Ydun Propeller 

by TOM HUNT 

Dynamic thrust testing 
sheds new light 



C HOOSING A propeller for an engine or 
an electric motor on a sport or scale 
model can be rather subjective. The 
modeler usually starts with the manufactur- 
er’s recommended prop and then varies the 
diameter and/or pitch until the engine or 
motor sounds right, or the airplane flies 
right. Long experience — cither yours or a 



The three props tested included a Master 
Airscrew 12x8 (lett), a Zinger 12x10 ( middle I 
and an Aeronaut 14x8.5 (right). 


fellow modeler's — may also decide the ques- 
tion. We. the sport modeling community, 
have been doing this for more than half a 
century, and no computer program or manu- 
facturer's claims are going to change that. 
For flight performance to be acceptable, 
good, outstanding, or competitive, the pro- 
peller must be matched to the powerplant. 
airframe configuration and the “mission" (its 
intended use) — all at the same time. A model 


aircraft is a “system." not just a motor and 
propeller stuck on the front of something that 
will fly! That system must be well integrated 
if the airplane is to perform its mission as 
expected. 

What is your model's mission? Whether 
it's a trainer, sport airplane, scale model, 
sailplane, pylon racer, seaplane, or aerobatic, 
it must have a properly tuned system to be 
successful or competitive. 

Matching the proper engine to the airplane 
is the kit manufacturer's job, and the initial 
match of the propeller to the engine is the 
engine manufacturer's job. Once the modeler 
defines the airplane's mission, the system 
can be tweaked. Choosing the right propeller 
is the least expensive way to fine-tune the 
system. 

Propellers, as you well know, come in 
many different shapes and sizes and from 
many manufacturers. There are "true" pitch 
propellers, constant pitch propellers, fixed 
angle, helical pitch, varying pitch propellers, 
wide blade, extra-wide blade, scimitar and 
more. The differences between these pro- 
peller types are beyond the scope of this 
article. 

This discussion will, however, try to pro- 
vide the reader with a few basic propeller 
performance insights that are not often 
addressed in the modeling literature. These 
insights were gained through the testing of 
the thrust of several propellers under static 
and wind-tunnel conditions. Testing was per- 
formed at the Grumman Low Speed Wind 
Tunnel on Long Island. NY. where I work. 


The tests were intended to assist in the selec- 
tion of the most competitive propellers for 
use in sprint-class electric-powered sailplane 
events (AMA Class A. B. SAM Old Timer 
Electric LMR, etc.). These events are very 
demanding in terms of propeller perfor- 
mance. The lessons we learned reveal inter- 
esting characteristics of the propellers tested, 
and they also provide insight into the value 
of learning to fly your selected propeller 
well. 

MISSION PROFILE 

Before you choose a new' prop, you must 
first fully understand the mission of the air- 
craft. In the sprint electric-soaring events, the 
competitor is given a short amount of time to 
climb as high as possible. The motor is then 
shut down for the gliding portion. The mis- 

The Myth 
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sion can best be described by looking ai a 
specific event. For example, the Class A 
electric-sailplane event allows 45-second 
motor runs on any motor using a maxi- 
mum of seven cells. Flight times of 8 
minutes are expected for maximum 
points. A spot landing may or may not be 
required. The requirements for these 
events are so few that a wide variety of 
airplanes can be used. Built properly, 
they weigh between 38 and 54 ounces, 
and they are powered by various types of 
05 ferrite and cobalt motors (usually gear 
driven with a ratio between 2.2:1 and 
3.0:1). The battery packs typically used 
range from 800 to 1.400mAh. 

Experience tells us that to obtain 
8-minute-flat air flights (no sustaining 
thermal lift) with these types of models at 
the lower wing loadings requires 1.0(H) to 
1.200 feet altitude at the end of that 45- 
second motor run. The dotted line in fig- 

Popular models for this 
event are Spectras, 
Electras, Eclipses and 
other converted two- 
meter sailplanes. 

ure 1 shows how fast you would have to fly 
to get there in 45 seconds, assuming no bat- 
tery degradation! This Bight path assumes 
both airspeed and climb rate arc constant. 
This information alone could help you 
choose the proper pitch propeller to com- 
plete the mission. However, carrying a large 
enough (and proportionately heavier) capac- 
ity battery pack to By the ascent at a con- 
stant rate of climb (notice I didn't say 
speed), would penalize the glide too much. 


here is— and probably will always be— the 
belief (among fliers ol electric-powered air- 
craft) that he who draws the most current and 
swings the prop the fastest will win! This, however, 
couldn't be further from the truth. There is also the 
misconception in the modeling community that rev- 
olutions per minute— rpm— fly airplanes. Thrust 
flies airplanes. The following scenario occasionally 
happens at the flying field. The story will help illus- 
trate why propeller performance is just as important 
as motor and airframe performance. The names 
have been changed to protect the guilty! 

Sunday morning at the flying field, Joe Sunday is 
flying his sport airplane with his old faithful motor 
and prop and has no idea what rpm the prop turns 


which is a substantially longer portion of the 
Bight. 

A typical Bight profile for the minimum 
required battery capacity would look some- 
thing like the solid-line curve in figure 1. 
Here, air speed and climb rale vary. 
Somewhere in-between the dotted and solid 
lines is the "optimized compromise" Bight 
profile (not shown). What in the world do 
you mean by that. Tom? As 1 will show 
below, it is not which propeller you choose 
that will make you a winner, but how you fly 
the propeller you choose that counts. This 


on the ground Sam Saturday shows up a day late 
and suggests that his airplane might fly better with 
a different propeller. Sam is smart enough to have 
his tachometer with him and suggests that they 
tach the old Brand X prop with a fresh battery pack. 
He obtains a reasonable rpm reading (because he is 
at the field, a current reading is not easily obtain- 
able. so is foregone). The propeller is switched to 
Brand Y (which has the same diameter and pitch 
values) and he tachs the motor again. Sam and Joe 
are astounded at a net increase in rpm. 

They proceed to fly the airplane with the Brand Y 
prop, but observe no noticeable increase in speed 
or duration. If there was an increase in rpm on the 
ground, why didn't the airplane fly faster in the air? 


will opiimiz-e your mission and give you a 
belter chance at putting you into the winner’s 
circle. 

THE GROUND TESTS 

To develop a scientific way to pick a pro- 
peller (without doing a lot of math), you 
need test data. Static testing of propellers 
(bench testing) only tells us about the prop- 
erties of ihe propellers at rest (i.e.. without 
forward motion). In a static test, propellers 
are most efficient (highest thrust for lowest 
rpm). However, if the pitch/diameter ratio is 


The Brand X and Brand Y props both have the same 
pitch and diameter. Ah! But they have different 
blade areas and airfoil cross sections. A prop is 
nothing more than a rotating wing and we all know 
the effect wing area and airfoil shape can have on 
the lift of the wing, don't we? There are good wings, 
not so good wings, good airfoils, not so good air- 
foils (for a given mission!). The same is true about 
those small rotating wings we put in front (or 
behind) our models. 

If you are a competitor, just changing to the next 
prop you see that seems to offer some advantage 
based upon rpm is not wise. Moreover, trial by fire 
(competition) is not the way to find out that the new 
prop was the wrong one! 
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FLY YOUR PROPELLER 



The author’s Gentle Lady has been llying tor almost 10 years 


too high (above .8), then the propeller may 
be partially or fully stalled as it spins. (For 
purposes of comparison, a 12x7 prop has a 
pitch/diameter ratio of .58, and a 12x12 prop 
has a ratio of 1.) Since static tests of these 
high-pitch-to-diameter ratio propellers can 
yield erroneous results (e.g.. high rpm, high 
current and low thrust), propellers should 
not be discounted based on static testing. 

As a propeller moves through the air, the 
thrust it produces lends to drop consider- 
ably. As this takes place, advantageously, 
the propeller draws less current from the 
motor. If a prop is stalled statically as it first 
begins to move through the air, thrust may 
increase before falling off. 

The shape of the curve of thrust plotted 
against forward speed (Figure 2) tells us the 
most about the characteristics of the pro- 
peller. This graph was left generic to illus- 
trate trends, not absolutes, since exact fig- 
ures are hard to come by. 


Since 1 did not have the luxury of testing 
many props at many different air speeds to 
get all the data 1 wanted, I simplified my 
analysis. I computed how fast my model 
would have to travel to get to 1 ,000 feet in 45 
seconds using the realistic flight path shown 
in figure 1. I used that value of forward 
velocity (25mph) to dynamically test a series 
of propellers (that had previously been tested 
statically) in the "returns” of the Grumman 
Low Speed Wind Tunnel where I work. 
[Author’s note: returns refers to that part of a 
closed loop wind tunnel, outside of the area 
of test, that allows the air to “return" to the 
front of the tunnel.] Figure 3 shows where my 
test apparatus was mounted in the returns. 

TEST STAND 

The photo on the following page shows the 
test setup I constructed to test an Astro 


Flight* cobalt FA1 05 motor geared 2.2/1 
statically (bench testing, no on-coming 
wind) and dynamically (wind-on) in the 
Grumman Low Speed Wind Tunnel. The 
design of the thrust unit is elaborated 
beyond the one Joe Beshar published in the 
September 1991 Model Airplane News. It 
utilizes a swinging platform (on four legs as 
opposed to Joe’s two) connected to a 10- 
pound digital fish scale (by Normark 
Electronics*) by a simple pull string. This 


unit claims an accuracy of plus or minus 1 
ounce over its 10-pound range, and I have 
found it to be at least that accurate and 
repeatable in all the testing I have done. A 
clear plastic shroud encloses all but the prop 
shaft so that the propeller blast and the 
oncoming wind does not impose a load onto 



the apparatus measuring 
thrust. 

Various propellers that 
have been reported to be 
winners by knowledge- 
able people in my elec- 
tric club were first tested 
statically on this appara- 
tus. The photo on the 
opening page shows 
three of the most popu- 
lar and efficient props tested. The Master 
Airscrew* 12x8, on the left, (it actually mea- 
sures 12.5 inches diameter on the hub sup- 
plied) was modified by removing the blades 
from the hub and substituting various home- 
made hubs that varied pitch and diameter. It 
is shown in its original 12.5x8 configuration. 
The Aeronaut* prop (right) comes stock 
labeled as a 14x8.5 (it actually measures 14.2 
inches in diameter). The folding blades were 
mounted on various hubs in the search for 
| optimal performance. The Aeronaut propeller 
is shown mounted on a modified Sonic 
Tronics* hub, which produced a diameter of 
13.6 inches. This was found to be optimum. 
I Editor's note: we strongly discourage read- 
ers from modifying or swapping out prop 
hubs. Master Airscrew. Aeronaut and Sonic 
Tronics do not endorse such modifications, 
as they can cause safety hazards./ 

The Zinger* 12x10 (middle in photo) was 
first tested stock. It performed so poorly stat- 
ically (probably because it was fully stalled). 
I almost threw it right in the garbage! I 
decided to thin the prop by undercambering 
and sanding the top slightly. Static perfor- 
mance improved tremendously. [Editor's 
note: Zinger does not recommend or endorse 
that these props be so modified, nor does 
Model Airplane News. This modification was 
performed by the author, a Grumman aero- 
space engineer, for electric flight purposes — 
where the rpm are significantly lower than in 
glow-powered flight.] 

Thrust and current were obtained and plot- 
ted against time for many more propeller 
i configurations than are depicted in figure 4. 
All the data I took for just these three props 
(and their many variants) could fill a book! 
Maybe someday, 30 to 40 years from now, 
when I’m retired. I’ll write that book! The 
tests were repeated in the wind tunnel returns 
at an approximate forward velocity of 
25mph. That data is shown in figure 5. An 
overlay of the two data sets (static vs. 
dynamic), figure 6, tells us more about these 
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propellers than a thousand flights ever 
could! 

THE GROUND TEST RESULTS 

Surprisingly, the propeller that produced the 
most thrust statically (Aeronaut 13.6x8.5) 
was not significantly better dynamically, 
i.e., at 25mph. than a statically poor thinned 
Zinger 12x10 (probably because it was par- 
tially stalled) at the same forward velocity. 
That is. the Aeronaut propeller lost a whop- 
ping 33 percent of its thrust at 25mph! The 
Zinger prop only lost 15 percent of its thrust 
at 25mph and had a similar power degrada- 
tion over the test period (90 seconds). If you 
had only the static test data as a basis to 
choose a propeller, you might well overlook 
a propeller that would be comparable or 
even better at flight speed. At face value, 
after looking at the dynamic performance of 
these propellers, either might do the job. 

The higher drag of the Zinger non-fold- 
ing propeller would tend to cancel any alti- 
tude gain that it might achieve over a fold- 
ing prop. However, it is no surprise that the 
Zinger 12x10 is the prop of choice (by many 
seasoned fliers) for the LMR SAM electric 
OT events— which do not allow the pro- 
peller to fold. 

THE FLIGHT TESTS 
(“FLYING THE PROP”) 

Flight testing propellers must be done on 
aircraft for which the flight properties (max- 
imum rate of climb at a given wing loading, 
handling qualities, etc.) are already well 
known. This ensures that when different 
propellers are tested on the vehicle, the pilot 
can pay more attention to what may have 
changed, instead of spending all of his brain 
power just flying the airplane. The three 
propellers tested were flown on my 
Kerswap Old Timer and my electric con- 
verted Gentle Lady. I have logged dozens of 
flights on each of the aircraft in and out of 
competition. (My electric Gentle Lady is 
almost 10 years old and has seen many a 
different motor and propeller on it.) 

On absolutely calm, cool early mornings 
the models were sent aloft to compare the 
climb performance. It was found that in 
calm conditions, the Aeronaut won hands 
down, the Master Airscrew came in a close 
second and the Zinger came in a miserable 
third. When the wind came up over 5 to 
lOmph. the difference in climb rate between 
the props was less noticeable. When the 


headwind reached higher levels, above 
15mph. the prop performance reversed. The 
Zinger outperformed the Master Airscrew 
and the Aeronaut came in a miserable third! 
What happened? From our previous knowl- 
edge of propeller performance in the wind 
tunnel, the Aeronaut propeller wants to trav- 
el at a slower speed in the ascent to keep its 
thrust value high. This requires a sleeper 
ascent. The Zinger likes to go fast to opti- 
mize its thrust level. The Master Airscrew is 
somewhere in between the two. 

When the wind is calm, or non-existent 
(how often does that happen at contests?!). 



This lest stand was used lor both sialic and 
dynamic (wind-tunnel) testing. A swinging plat- 
form with power-system components is sus- 
pended trom tour legs. 

the airplane can be flown more vertical to 
reach altitude. That slows the airplane down 
and makes the Aeronaut a more efficient 
choice (see figure 7). As the on-coming 
wind builds, it is not desirable to climb as 
steeply, because the aircraft is more suscep- 
tible to gusts, causing the flight path to 
become erratic, wasting altitude and time. 
Another advantage of a shallower climb in 
windy conditions is that it allows you to be 
much farther up-wind after motor shut- 
down, so you can look for thermals on the 
way back over the field. The higher forward 
speeds desirable during windy days favor 
the selection of the Zinger prop. The Master 
Airscrew prop is a good propeller to learn 
on because it tolerates a larger speed range 
for good climb performance. 

CONCLUSIONS 

So, what have we learned from all this? If 

( Continued on page 80) 
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Wing Span: 
Wing Area: 


78 Vz In, 
544 s <\. in 


Sheeted and cap 
strip wmgo. flat bottom 
with wash out. Plug-in 
wings for easy transportation. 
Plug-in and Hying stab, canopy, are 
few of the features of the windsurfer. 

42 Vz In. 

Flat Bottom 
Highlift 
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Airfoil: 


WINDSURFER 100 

Wing Span: 93 '/2 in. Lentgh: 45 in. 

Wing Area: 790 &g. in. Airfoil: Modified 205 


EZ-f GLIDERS 



Wing Span: 73 V* in. 
Wing Area: 544 sq. In. 


Est. Flying Wt.: 26 ounces 
Airfoil: Modified 205 


EZZ 100 

A larger version of the EZ-1, easy building with turbulatcr 
spars, an open class glider that can perform with the best of 
them. Plug-in wings for easy transportation. 5tree6 for hign- 
starts. 

Wing Span: 93 Vz in. Est. Flying Wt.: 45 ounces 

Wing Area: 790 sg. in. Airfoil: Modified 205 


TERCEL 



Wing Span: 50 Vz in. plying Weights Vz ounces 
Wing Area: 275 m. In. Airfoil: Modified 205 

Lentgh: 31 /a In. 



Wing Span: 50 V* in. Est. Flying Wt.:11 V 2 ounces 

Wing Area: 27 0 sg. in. Airfoil: Modified 205 


KASTAWAY 



Wing Span: 59 inches 

Wing Area: 330 sguare inches 

Est. Flying Weight: 15 ounces 

Airfoil: Modified 205 


BRIDI AIRCRAFT DESIGNS, INC 

23625 Pineforest Lane 
Harbor City, California 90710 


(310)326-5013 (310)549-8264 
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The pans are shown right out ot the box (above), and lully 
assembled with power supply and manuals. To use this 
loam cutter, just tape the long piece with the rollers to the 
edge ot the workbench. 


by MICHAEL LACHOWSKI 



T HE FEATHER CUT system by Tekoa* 
is a well-thought-out. hot-wire foam- 
cutting system. It cuts foam-cores for 
wings and tails. Since the system is fully 
automatic, it is easy to leam how to cut good 
cores without a lot of practice and wasted 
foam. Of course, you still need good tem- 
plates to get a good core. 



The rods on the bow told back into the alu- 
minum channel. Hot wire is attached to caps 
that slide on and oil the end ot the bow rods. 
This makes it easy to set up the hot wire and 
remove the wire. 


a second, larger 40-inch bow that brought 
the total to S263.50. You should consider 
making this a club purchase to spread out the 
cost, unless you cut plenty of cores. 

Everything for the cutler arrived in a 
heavy cardboard tube. The pieces of the cut- 
ter and bow are packed in plastic bags. You 
must assemble it. so spend some time 
reviewing the 15-page instruction manual 
before you start. I started by assembling the 
bow, which is an aluminum channel and 
two pivoting spring rods. The rods pivot on 
large Delrin bushings that allow the bow to 
fold for storage. Note that sketch B for the 
wheel attached to the bow is not full-size. 
Aside from this minor point, the instructions 
are good. 

One great idea on the bow is the cap used 
to attach the hot wire. The hot wire wraps 
around two caps, not around the spring rods. 
This makes it easy to wrap the wires without 
any tension at the prescribed length. Once 
wrapped, slip a cap on the end of one rod. 


Assembly is easy, and it takes I to 2 
hours. You will need some masking tape and 
a few common tools. The most complicated 
part is bending a simple curve into the wire 
that holds the small wheel on which the bow 
rides (although it's a minor issue given the 
overall quality of the system and its price, 
this simple piece of wire gear really should 
be pre-bent). The price of the Feather Cut 
plus Thermal Generator is S234. and I added 


SPECIFICATIONS 

Feather Cut hot-wire loam-cutter kit: $139.50 
Comments the standard kit includes a detailed, 
illustrated instruction manual, a 28-inch bow 
and 8 feet of hot wire (The bow and the hot 
wire are also available separately— $24.50 and 
$3, respectively.) 

Also available: thermal generator— $94.50: 40 
in. bow— $29.50; 52 in. bow— $34.50. 
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Reader’s Report 

By Tom Atwood 



The Feather Cut can be set up an any conve- 
nient worktable in only a tew minutes. Here. I 
am cutting loam-cores tor a 70-percent ver- 
sion ol the original Klingberg wing trom 
Future Flight. 

Since I had no experience cutting foam 
wings, I was eager to test the Feather Cut 
to see if cutting high-quality cores was as 
easy as it had appeared in demonstrations 
I had seen at trade shows. The instructions 
for setting up were clear and helpful. They 
include supplementary airfoil and planform 
suggestions for scratch-building a thermal 
sailplane— -a nice touch for the non-expert. 
Some care must be taken in getting the 
wire between the bow rod end caps the 


right length, so that when you string the 
bow, the tension is correct. 



The loam-core looks good. A final trim cut 
was made along the leading edge and then 
the wing was sheeted with hr-inch balsa 
sheet and a leading edge balsa strip was 
added. This was much faster than construct- 
ing a built-up version of the wing. 


I decided to cut some foam-cores for a 
70-percent version of the original 
Klingberg wing. The Feather Cut instruc- 
tions show how to build a pivot for one 
end of the bow if the tip end of the core is 
less than 40 percent of the root end. 
Although the Klingberg wing exceeds that 
taper limit, I was working with white-bead 
foam (very low density) and took a chance 
on the standard setup using two pull wires. 
The Feather Cut worked perfectly the first 
time. The tips on this wing have significant 
washout, but this posed no problem. 



The Klingberg wing has significant taper and 
washout. The Feather Cut had no problem 
cutting first-rate cores from the white-bead 
loam. 

After cutting a few cores, I did encouter a 
momentary sticking of the hot wire at the 
outset of a cut. This can cause a length- 
wise groove in the core at the beginning of 
the cut. Cleaning the wire before a cut, or 
flicking a bow rod with your finger after 
turning the power up at the start of a cut, 
will prevent sticking. I made templates 
from Formica sheeting that I purchased 
from a local building supply store. This 
was the most labor-intensive aspect of cut- 
ting the cores. The Feather Cut worked as 
advertised. I found that a relative beginner 
in foam scratch-building could produce 
high-quality foam-cores with ease. 


and press ihe spring rods so the second cap 
can slip on to complete the wire installation. 
It’s easy to remove the wire, loo. An opera- 
tional checklist attached to the bow is help- 
ful when you’re using your Feather Cut. 

The next step is assembly of the Feather 
Cut body. There are plenty of parts to 
assemble, so familiarize yourself with the 
parts and sort out the pieces for the horizon- 
tal and vertical rollers before you start. The 
sketches are a big help here. Don't over- 
tighten things at this point, since all 
the rollers get moved when you set up for 
cutting. 

POWER SUPPLY 

If you don't have a power supply, the 
Thermal Generator is a good addition, espe- 
cially when it’s used with Tekoa's T-370 
cutting wire. The Thermal Generator is 
complete; all you need to do is attach the 



You can easily cut loam-core blanks by drawing 
Ihe wing planlorm on Ihe foam and then cutting 
the loam using two squares hanging over the 
edge of Ihe table as cutting guides. 

crimp connectors to the pull wires on the 
Feather Cut. This power supply includes an 
on/off switch, a dial to set the wire tempera- 
ture and a meter. By adjusting the meter to 
the middle of the scale, you will have a 
good temperature for cutting most foams. 
As you gain experience, you will learn how 
to fine-tune the temperature to control cut- 
ting speed and the amount of foam the wire 
melts. The meter is calibrated specifically 
for the T-370 cutting wire provided by 
Tekoa (you'll have to experiment when 
using the meter with other types of wire). 

LET’S CUT SOME FOAM 

The first step is to prepare the blanks for 
cutting. As guides to cut the foam. 1 use two 
squares hanging off the edge of a table. 


Because of the channel shape, I find hold- 
ing the fold bows uncomfortable. The bal- 
ance weights add to the weight of the bow 
and make it feel heavy. I’ve gone back to 
my lightweight wood bows for foam cut- 
ting. Check out note 9 in the instructions for 
ideas on building your own bow. 

If you have your airfoil templates, you’re 
ready to cut some cores. I attach the Feather 


Cut body to one of my worktables with 
some masking tape. Make sure you clear 
off the work area so there are no obstruc- 
tions during cutting. A 14-step checklist 
for cutting cores is printed on a label on 
the bow. Besides good templates, the 
most critical part is adjusting the pull 
cords and pulleys for the wing taper. 
Since one end of the core is wider than the 
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HOT WIRE FOAM CUTTER 



The pull wires, which also supply current to the hoi wire, 
are shown anchored lo the graduated control arm. These 
anchor points determine the relative travel ol the ends ol 
the hoi wire (important lor cutting tapered wings). Make 
sure the numbers are correct when you anchor the wires. 


other, the wire on the narrow end must move 
slower than the wire on the wide end. 

To help in this process, the Feather Cut 
mechanism includes a weighted control arm 
that rotates down from the edge of your 


inboard on the control arm at a dis- 
tance you calculate. This results in a 
differential pull to ensure that the hot 
wire cuts through both ends of your 
tapered core in the same number of 
seconds. 

You must calculate the distance 
along the control arm to the attach- 
ment point for the short-end pull cord. 
Because the pull cords clip onto the 
hot wire an inch away from the wide 
(root) and narrow (tip) ends of a given 
core, a final adjustment is needed to 
account for this extra distance, but it 
is easily done. This extra inch at each 
end means that the pull cord pulls the 
hot wire a slightly greater distance 
than the chord width on the wide end 
and slightly less on the narrow end. 

To do the calculation, attach the pull cords 
to the hot wire and place the hot wire (power 
off) against the leading edge (where it rests 
before you begin a cut). Put a straightedge 
along the trailing edge (where the wire will 



Lett: cut the bottom surface lirst. The balance weights are forward on the bow tor the bottom cut. This 
helps keep the cutting wire down on the template. Use plenty of weight to keep the core llat, especially 
with extruded loams. The templates are laser-cut plywood with Tetlon-tape surfaces from LJM 
Associates. Right: cutting the top surface is done with the balance weights at the back of the bow rods so 
that less force will be required to pull the bow up and over the leading-edge curves. Be sure the cutting 
area is clear so the bow travels freely. 


building surface. The arm has a scale 
marked from 0 to 100. The pull cord for the 
wide end of the wing core clips on at the 
100-percent mark. The pull cord for the nar- 
row end of the wing core is anchored 


emerge after you make a cut). Now, measure 
the distance from the pull-cord attachment 
points to the straightedge. It’s easiest to use 
a ruler graduated in millimeters. Simply cal- 
culate the percentage difference between the 
larger and smaller distances and 
anchor the short pull cord at this num- 
bered location on the control arm. The 
instructions provide an example. 

The final step is the most important. 
Lift up the wire so it clears the foam 
and so that the bow under tension from 
the pull wires can move in the direc- 
tion of the cut. Does the narrow end 
move slowly, and the wide end move 
fast, without any slack in the pull 
cords'? It really is easy to attach the 
pull cords in the opposite direction, 
and you will ruin the core if you do. 



Here. I have produced another tine core with no ridges 
trom speed variations during the cut. 


1 can cut a good core by hand, and I 
have some experience in which cutting 
speed to use. so I wasn't too surprised that 
the Feather Cut cut a good core the first 
time. If you have a hard time coordinating 
the cutting rates when you’re hand cutting, 
you will really be pleased with the Feather 
Cut. I found the greatest improvement 
when cutting dense foams like blue Dow 
Styrofoam. 

The Feather Cut can handle wing chords 
of just over 10 inches (including tapers) 
easily. For wider wing chords or severely 
tapered wings (where the narrow chord is 
less than 40 percent of the wide chord), you 
need to build some extra jigs and fixtures. 
These are described — complete with 
sketches — in the Feather Cut manual. The 
size is limited by the length of the bow and 
the control arm. With a larger bow, you 
could cut pieces up to 48 inches long and 
more than 24 inches wide. 

OTHER TIPS 

Spend plenty of time making smooth tem- 
plates. Every imperfection will show up in 
the core. The Feather Cut does not over- 
come imperfections. When I put a scratch 
in a template, it faithfully produced a line 
in the core where the wire melted some 
extra foam because it stopped momentarily 
on the scratch. A good template material, 
such as the paper-based phenolic from 
Weston Aerodesign*. is easy to cut and 
polish to a smooth finish. Avoid any mate- 
rials with fibers, since you will never get 
them really smooth. For wood templates. 
Teflon tape is super for providing a smooth 
surface and even covering a few blemishes 
in the template. If you want to avoid the 
whole template-making process, you can 
obtain top-quality laser-cut wood templates 
(with Teflon tape) from Lee Murray (LJM 
Associates*). 

Clean the cutting wire. Foam hair does 
accumulate on the wire, particularly when 
the wire exits at the trailing edge. Melted 
foam hardens on the wire and results in 
lines in the core running from the leading 
edge to the trailing edge on the next cut. 
Don't overheat the wire under tension to 
burn off the foam. Use a solvent such as 
lacquer thinner to dissolve the foam and 
clean the wire. 

Clean your work surface. The Feather 
Cut travels on a tracking wheel, and any 
junk that gets in its way will change your 
cutting speed. Check to be sure the ends of 
the bow will be clear for the entire cut. 
Watch out if your bottom cut is within 'A 

(Continued on pane 94) 
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library of books and data on aircraft engines. He 
also purchased a worn-out, full-size, 225hp, 7-cylin- 
der Jacobs radial engine to take apart and study. 
From the design and layout of the full-size engine, 
Bob got his inspiration. From the start, he wanted to 
produce a quality engine that would stand the test 
of time and run reliably. Robart intended to produce 
more than just a “collector’s item.” 

It had to look like a Jacobs, have as much dis- 
placement as possible and still fit in a 10-inch- 
diameter engine cowl, have a good service life and 
be easy to manufacture and market at a reasonable 
price. The production engine that debuted at Toledo 
appeared to meet these design parameters. 


DESIGN HISTORY 

In the late ’70s, Bob Walker, owner of 
Robart, decided he wanted to manufac- 
ture a radial engine that would have enough 
horsepower to easily power the then-new 
breed of giant-size models. Would it make 
sense to use off-the-shelf parts as components? 

He first designed an engine that used existing 4- 
stroke heads and cylinders from other manufactur- 
ers. After several attempts, he decided that the best 
production engine would have to be entirely custom- 
designed. 

Bob read and studied everything he could find 
about radial engines and collected a fairly large 


T THE APRIL '93 Toledo 
Show, many new prod- 
ucts were introduced (see 
some of these in “Air Scoop" 
in this issue), and several of 
these products represented 
years of development work. 
Perhaps the most notable in 
this category was the new 
radial engine from Robart*. 
When you hear the unmistak- 
able sound of a radial engine 
running, it’s easy to under- 
stand why so many aviation 
enthusiasts — not only AT-6 
Texan, F8F Bearcat and the 
F4U buffs — have a love affair 
with this type of powerplant. 
What follows is a brief history 
of this latest, all-American 
contribution to miniature 
radial-engine technology. 

The production Robart, 7- 
cylinder, 4-stroke radial brief- 
ly roared to life at the Toledo 
Show, and instantly drew a 
crowd of interested modelers. 
Its even-tempered growl at 
idle and the impressive, 
cyclone-like propwash from its 
26x16 prop during a fleeting 
burst of full power, clearly dis- 
tinguished it from its single- 
and twin-cylinder brethren. 



PHOTOS BY WAITIB SIDAS & TOM ATWOOD 


The crankshaft and master rod components 
are machined from bar stock. All slave rods 
are bronze-bushed at both ends. The 
crankpin rides in a roller bearing. 
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THE PROTOTYPE 

Design work on the first engine started in 1985. The engine was 
conceived so that its manufacturer could take full advantage of 
CNC (computer numerical control) manufacturing techniques. 

Bob wanted a hcmispherieal head design with large valves, 
and he made a pattern of the head so it could be made in a cast- 
ing. Except for these castings, the entire prototype engine was 
made of bar stock. After two years of work, the prototype was 
finished, and it ran well. Robart exhibited the proof-of-concept 
at various trade shows, where it was received with wide interest. 

Having made the decision to go into production. Bob dove 
into the Auto CAD (computer-assisted design) drafting program. 
Auto CAD was used to redraw all the parts of the engine 
(as well as almost every other part now manufactured by 
Robart). Bob remarks that learning the system took 
almost a year. (Chuck Sostak, a full-time drafting engi- 
neer at Robart, offered key help.) With the final produc- 
tion engine drawings finished. Robart was ready to start 
building engines. 

100 PERCENT AMERICAN-MADE 

The production engine uses six different precision, “lost 
wax" investment castings. Basic components are made of 


aircraft-grade aluminum alloys and steel. The use of cast- 
ings allowed Bob to meet his goal of producing a 7.8cid 
engine that weighed only 7.2 pounds. 

Since Robart docs not yet have CNC machining capa- 
bilities in-house, several American-based subcontractors 
handle the casting, stamping, gear cutting, machining, 
tubing bending, plating, anodizing and welding required 
to produce such a complicated engine. Paul Knapp, of 
Napco LTD in Tetnpe, AZ. does the machining of the 
head and the front and back housings. Bob Obcnbergcr, 
of Tru Turn Spinner fame in Houston, TX. does the 
machining of the crank case, rods and cylinders. Art Swanson, of AMS in St. Charles, IL, made the 
cams, and the rest of the parts are made at Robart. Bob takes great pride in saying that the Robart 
radial engine is 100-pcrcent American-made. 

The engine has chrome-plated aluminum cylinders, aluminum pistons (with two cast-iron com- 
pression rings each) and machined-aluminum conrods. The valves and valve-seats are made of 
hardened steel, as are the cam and roller lifters. The valve guides are made of hard bronze. Except 
for the master rod, which has roller bearings at the crankshaft, there are bronze bushings at each 
end of the connecting rods. The rocker arms are made of hardened stainless steel. 



The cylinder is machined from bar stock, 
and the liner is chrome-plated. Nipple fit- 
tings and bridge tubing supply lubrication 
to rocker boxes. 


r /f+* - 



The head is an investment casting. Note 
the oversized intake and exhaust valves 
and the hemisphere-shaped combustion 
heads. Valves and valve-seats are made 
of hardened steel. 


SPECIFICATIONS: 

Robart 7-cylinder 4-stroke radial glow 
engine 

Weight and dimensions: 

Capacity: 7.8 cu. in. (1 28cc) 

Bore: 1.125 
Stroke: 1.125 
Stroke/bore ratio 1:1 
Induction system: single updraft 
carburetor 

Carburetor venturi diameter: 0.370 in. 
Output shaft diameter and thread: 7 /i6 

in.; 3 /8-24 (six 10-32 prop bolts) 

Engine diameter: 9 ,3 /te in. 

Engine length: 7 3 /s in. (from firewall to 
back of prop) 

Overall weight: 7'/2 lb. 


PERFORMANCE 


With all those parts working in unison, the radial produces an estimated 10 to 12hp and has a maxi- 
mum 6,500rpm turning a 26x16 prop while burning a standard 4-stroke fuel blend with 5 percent 
nitro. The prop is held on the 7 /i 6-inch-diameter output shaft with six 10-32 prop bolts around the 
outside of the hub and a 3 /8-24 nut at the center. The engine has a single updraft carb with a venturi 

diameter of 0.370 inch. The short 
exhaust stacks are arranged just like 
the full-size Jacobs radial. An 
exhaust collector ring is available as 
an accessory. 

Two versions of the engine are 
available: glow and spark-ignition. 
The glow version at the show used a 
McDaniel* 7-cylinder glow-driver 
system to light all the cylinders. The 
spark-ignition version will have a 
capacitor discharge system with 



The crankcase and the front housing are machined from bar- (Continued on page 94) 

stock aluminum. Note the intake impeller housing (tar left) 
mounted on the rear of the crankcase. This impeller charges the 
combustion chambers with fuel. 


Performance: 

Max. horsepower: 10 to 12hp (approx.) 

Max. rpm: 6.500 

Idle rpm 1,600 to 1.800 

Prop used: 26x16 

Plugs used: Sonic Tronics" (with 

McDaniels 7-cylinder glow-driver system) 

Fuel: 5-percent nitro 4-stroke blend 

Prices 

Glow: $3,500 
Spark ignition: $4,000 

Comments: ignition systems are available 
from Robart for the glow and spark- 
ignition version. Prices do not include the 
ignition systems. The welded, steel-tube 
engine mount comes with the engine and 
is made of ’/4-inch-diameter steel tubes. 

It also includes Lord-type rubber mounts 
to absorb vibration. 
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I NE OF THE designs deslined for success in 
branching oul lo other sizes is the Great Planes* 
“Sport” aircraft series. The original aircraft — the 
Super Sport 40 — appeared to be a 
distant relative of the RCM 
by MIKE LEE Sportster. But the similarity ended 
with appearance: the Super Sport 
went on to become one of the 
most beloved low-wing sport air- 
craft of our time. It possessed 
good handling over a wide flight 
envelope, was built tough enough 
to withstand weekend abuse and 
could be quickly assembled. 

These characteristics were later seen in the Ultra- 
Sport 60 version — a slightly souped-up and snazzier 
model for those who wanted something bigger and 



more powerful. The entire “family” was well 
received. 

The trouble with creating a family of aircraft is that 
merely blowing up or shrinking the original design 
doesn't accomplish all that's needed. The airframe 
must be changed to handle different flight loads. Tail 
moments, nose design, wing strength, airfoils and 
even construction materials aren't universally inter- 
changeable. So. making a successful family of aircraft 
is just not that easy. Great Planes, however, seems to 
have a knack for doing just that, and this brings us to 
the subject of our review: the Ultra-Sport KXX). 

The US KXX) is a giant version of the Ultra-Sport 
series of birds and has the same 
terrific look of the others. It’s 
meant for the big bird fan who 
desires a sporting aircraft, and it’s 
capable of hot-dogging in the sky. 
With slight wing modilications, it 
can be legal for IMAA events. 

The US 1000 has an 80-inch 
wingspan, and it carries almost 
1,100 square inches of wing area. 
It’s 65 inches long, and it’s 
designed to handle .90 to 1.50 2-cycle engines, or 
1 .20- to 1 .60-size 4-bangers. Construction is of con- 
ventional balsa, ply and spruce. 
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PHOTOS BY MIKE LEE 







The USIOOO is a 
giant version of the 
Ultra-Sport series 
of birds and has 
the same terrific 
look of the others. 
It’s meant for the 
big bird fan who 
desires a sporting 
aircraft, and it’s 
capable of hot- 
dogging in the sky. 
With slight wing 
modifications, it 
can be legal for 
IMAA events. 


CONSTRUCTION 

The instructions for the USIOOO are among the best 
around. The well-illustrated. 60-page manual includes 
tips for builders, conversion tables for metric and 
English sizes and even line drawings of the aircraft to 
help you decide which color scheme to use. The two 
sheets of full-size blueprints cover all areas of the 
construction. The USIOOO requires no more building 
skill than the average modeler has. If you can read, 
you can build it. 




This is the completed wing hall. Other than the size, 
there s really no diflerence between this wing and a typi- 
cal sport airplane's wing. The wing uses a strong “D"- 
tube type construction. 


The ribs are 
designed to have 
separate aileron 
servos in each 
wing panel. The 
torward mount 
rail is in a slot 
and can slide into 
position to 
accommodate a 
servo ot any size. 


During tail-feather assembly, 
you’ll have to cut out most of the 
parts. But, there are some 
machined parts used here. 

One of the decisions you'll 
have to make while you assemble 
the tail feathers is whether you 
want conventional landing gear, 
or a tail-dragger. There’s a lot of 
room in the wing for retracts, so 
even the first-time retract builders 
shouldn't have any problems. (I 
opted for the tail-dragger version 
without retracts.) You must 
decide at this point so that you 
can prepare the rudder for the tail 
wheel. 


WINGS 

The modified "D”-tube wing 
uses a multi-layered balsa spar on the top and the bot- 
tom. It’s further strengthened with shear webs on the 
spar, and these extend to the wingtip. The wing's cen- 
ter section is fully sheeted and held together with a 
plywood dihedral brace. If you think this sounds like 
something you’ve handled before, you’re right. It’s 


TAIL-FEATHER ASSEMBLY 

First, assemble the tail feathers of the Ultra-Sport. 
These are built-up surfaces that use geometric cross- 
bracing sandwiched between two pieces of ! /i 6-inch 
balsa sheeting. The completed parts are very rigid, yet 
lightweight. By the way. don't 
throw away your “scraps." Scrap 
parts can be used in other places on 
the Ultra-Sport. 


N S 
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Model name: Ultra-Sport 1000 
Manufacturer: Great Planes Model 
Distributors 

Type: Sport/pattern (giant) 

Sug. retail price: S199.95 
Wingspan: 80 in. 

Wing area: 1,060 sq. in. 

Wing loading: 26.08 oz./sq. ft. 

Weight: 12 lbs. 

Length: 65 in. 

No. of channels req’d: 4 (elevator, aileron, 
rudder, throttle) 


PECIFICATIO 

Power req’d: .90 to 1 .50 2-stroke: 1 .20 to 
1 .60 4-stroke 

Engine used: SuperTigre 2500 2-stroke 
Airfoil type: Fully symmetrical, “D”-tube 
wing 

Wing construction: Built-up balsa and ply 
Kit construction: Built-up balsa, ply and 
spruce 

Washout: None 


Features: extensive hardware outfit, wide 
variety of landing-gear configurations, 
excellent plans and instructions, and parts 
fit well. 


Hits: 

• Easy to assemble 

• Well-thought-out instructions 

• Very good flight characteristics 

Misses: 

• None reported 
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FLIGHT PERFORMANCE 


• Takeoff and landing 

The Ultra-Sport 1000 with a tail- 
dragger configuration is a “no- 
brainer” model. You’ll need just a 
slight kick of right rudder when the 
throttle comes up. and then you can 
relax. The tail comes up quickly, and 
you can ease the plane up within a 
few seconds. Then, the US1000 
goes wherever you point it, and it 
doesn't fall off during throttle 
changes. 

On the landing approach, the 
US1000 uses a lot of air, so be pre- 
pared for a lengthy glide. It's no 
more difficult to handle than the 
average sport-40-size bird, and it 
has no bad habits as it slows up. 
Stay on the elevator when the 
wheels touch, since the plane can 
lift off again if it's given any air 
speed. It’s pretty docile when it 
comes in; and I don’t think you’ll 
ever wear out the tires on this one! 

• High-speed performance 

At wide-open throttle, the Ultra- 
Sport is very solid and it has no sur- 
prises. It goes wherever you want it 
to, without complaint. Top speed 
flight approaches that of a hot 60- 
size bird, but, owing to the ship’s 
size, it seems slower. You can defi- 
nitely see this bird in the sky. 

• Low-speed performance 

Throttled back, the US1000 won't 
drop a wingtip, nor will it get tipsy, 
even during the landing flare. It 
does a nice stall that is slow and 
predictable. It does float a long dis- 
tance when making the landing 
approach, so it will pay to watch the 
glide path carefully. 

• 

• Aerobatics 

This is where the US1000 comes 
into its own. Loops are big and 
effortless. The plane rolls cleanly; it 
performs a roll every second with 
the kit-recommended aileron 
throws. Point rolls are pretty good, 
but there is a slight rolling tendency 
with the application of right rudder. 
Stall turns are nicely done. Inverted 
flight requires a noticeable touch of 
down-elevator, but nothing exces- 
sive for this size aircraft. The plane 
enters spins fairly slowly, and then 
it falls into a controllable spin rate. 

It will stop the spin within 'A spin 
after the controls are released. For 
many pilots, the US1000 will pro- 
vide the feel of handling a 
"Tournament of Champions” air- 
craft. 


no more difficult to 
build than other sport 
aircraft you might 
have already built. 

Assembling the 
wing is fairly easy, 
but it requires a lot of 
room. This wing is 
big, so clear off your 
entire workbench. 

You’ll also find 
that the wing accom- 




modates separate 
aileron servos. Don't 
even think about 
using one servo for 
both ailerons; if you 
do, you're asking for 
trouble! The US I OOO uses strip ailerons, and if 
you use a couple of standard-size servos, you're 
way ahead of the game. The ribs are also cut to 
allow servo-wire extensions to reach the servos. 
The included servo rails can be mounted and 
adjusted to fit practically any servo. 

Once the wing sections have been finished 
and the wing has been joined to the wing brace, 
sand the center section and then reinforce it 
with fiberglass cloth. This is one of the few 
places that I used 
epoxy (a few ounces 
of Hobbypoxy* II 
45-minute epoxy). 

Although the instruc- 
tions describe a good 
method of applying 
the fiberglass cloth. I 
used a different one 
that entails tacking 
the cloth with CA. 

Simply place the 
cloth next to the trail- 
ing edge, and apply a 
bead of Satellite 
City's* Hot Stuff 
Super T adhesive to 
the balsa. Lay the 
cloth over the adhe- 
sive and allow it to 
set. Next, pull the 
cloth taut around the 
leading edge to 
remove any wrin- 
kles. As you pull, 
apply another bead of Hot Stuff to the cloth at 
the leading edge; this will soak through and 
hold the cloth. Flip the wing over and pull the 
cloth to the rear, smooth it out and affix it with 
one final bead of Hot Stuff. Cut off the excess 
cloth. Pour epoxy over the w ing, and work it 
into the cloth and onto the balsa. Allow it to set, 
and you're done. 

To finish the wing details, add the winglips, 
aileron stock and trailing edges. Sand the 
assembly, and set it aside. 


This is the rear portion ol the luselage, which shows the placemen! ol the form- 
ers and the turtle deck upper formers. For modelers with a kit or two under their 
bells, there's nothing to worry about. 

FUSELAGE 

The fuselage is made of plywood-reinforced 
balsa. Again, keep your workbench clear, 
because this baby is long. Despite the plywood 
reinforcement, the fuselage is light. 

By this time, you should have decided which 
engine to install in the US I (XX) because the fire- 
wall placement depends on your choice. It can 
handle a powerplanl right on up to — and includ- 
ing — the SuperTigre 2500. (This is the upper 


Above: to prepare to attach the 
nose-cowl parts, mount the ST 
2500 engine to the firewall. 

Notice the use otJ'Tec 's Snutt- 
Vibe engine mount. This isolated 
rubber mount works very well to 
reduce noise and vibration. 

Right: the wing-mounting plate is 
made ot reintorced plywood. 
Triangle wood stock on both sides 
helps to distribute the load and 
provides a great deal of strength. 


limit of the manufacturer's recommendations.) 
The designers have tested a wide variety of 
engines to detemiine the effects of each. Based 
on their results, they provide the firewall posi- 
tions as well as the engine thrust settings for a 
large number of engines. This is the first time 
I've seen this done, and I hope that other manu- 
facturers will follow this example. 

Despite the space it occupies, the fuselage 
goes together like any other normal-size sport 
bird. Except for the firewall area — which was 
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Lett: the radio gear is in place and 
there s still lots ol room lor more. 
Notice the 5-cell, 1700m Ah battery 
pack. 

Below: the use ol die-cul plywood parts 
with interlocking-tab construction 
greatly simp lilies fuselage building. 


cpoxied — the entire assembly was 
glued with Satellite City's Hot 
Stuff Super T. If you use a nose- 
gear setup, or if you want addition- 
al security, the instructions tell you 
how to use toothpicks to "pin" the 
firewall in place. Many big bird 
builders usually do this, and it 
would also work well on this plane. 

I pinned mine, but only for the sake 
of practice. (Oh. all right. 1 wanted 
to be safe!) 

Install the pushrods just before you add the 
top sheeting. The kit provides steel rods that run 
in plastic outer sleeves. The sleeves are support- 
ed by plastic spacers, which help prevent flex- 
ing. The whole thing works very well. 

Next, mate the fuselage to the wing. The rear 
of the wing is held with 1/4-20 nylon bolts, and 
wooden dowels are used on the front. Add the 
completed nose blocks to the otherwise-flat 


plank. I began carving to shape. There’s plenty 
of balsa to remove, so don't be shy. You need 
to achieve that rounded, turtle-deck look that 
distinguishes this bird from others. From here, 
you can move on to the cockpit area, the nose 
blocks, the spinner ring and the final assembly. 

Final assembly includes mounting the tail 
feathers and fairing them in. This is the first air- 
craft that I’ve seen whose horizontal stab is not 
only glued into place, but bolted as well. 

Between the glue and the bolt, noth- 
ing short of the front door closing on 
the tail will remove the stab. 



I use a J'Tec S nuttier mulller lor the SuperTigre 2500. 
very well. 

firewall, and — once the engine is mounted — - 
carve them to the final contour of the nose. 

Next. I worked on the turtle deck. It’s made of 
three lite-ply formers on the top of the fuselage 
with balsa stringers and balsa side sheeting. 
After I had completed it with a thick balsa 


FINISHING 

Complete the covering with Top 
Flite’s* Super MonoKote. You'll 
need about double the amount that 
would be needed for a typical sport 
aircraft, so be prepared. 1 sealed the 
firewall area with epoxy to fuelproof 
it. and then I dropped the radio equip- 
ment in. The amount of space is ter- 
rific. and there’s lots of room for a 
big I700mAh battery'. A guy could 
really get to like this! 

RADIO 

It works I used the Ace* MicroPro 8(XX) sys- 
tem with an RCD* Platinum Grade 
AM receiver and Futaba* FPS-148 
servos. This allowed me to electronically cou- 
ple twin servos for the elevator and for the 
ailerons — without a Y-harness. If you have 
access to a programmable radio, electronic cou- 
pling provides redundancy and. therefore, 
added security. {Continued on pa%e 1041 


TNR t&sr 

279 Douglas Avenue 
Altamonte Springs, FL 32714 


1 NEED BATTERIES? I 


7KR-1300SC 8.4 1300 FLAT 

6N-1400SCR 7.2 1400 FLAT 

7N-1400SCR 8.4 1400 FLAT 

6KR-1700SCE 7.2 1700 FLAT 
7KR- 1 700SCE 8.4 1700 FLAT 
6KR-2000C 7.2 2000 FLAT 

6KR-4400D 7.2 4400 FLAT 


O Volt 
12 Volt 


$ 12.00 
$15 00 


SANYO 

Simply The Best ! 

STANDARD 

E 

mAh 

DIMENSONS Prloe 1 

C H A R © E 

1 


D* 

H* 


N-50AAA 

" .2 

50 

.394 

0.591 

2.00 

1.50 

N-200AAA 

1.2 

200 

.394 

1.720 

N-150N 

1.2 

150 

.453 

1.122 

1 .50 

N-l 10AA 

1 .2 

1 lO 

.551 

.650 

1 .50 

N-270AA 

1 .2 

2 70 

.551 

1. 161 

2.50 

N 600AA 

1 .2 

600 

.543 

1.945 

1 .50 

N-500A 

1.2 

500 

.650 

1.094 

1 .50 

N-650SC 

1.2 

650 

.866 

1.016 

3.00 

_N 1 lOQC 

1.2 

1 lOO 

.992 

1.173 

3.00 






KR- 1 300SC 

1.2 

1300 

.866 

1.654 

2.50 

KR-2000C 

1.2 

2000 

.992 

1.929 

4.00 

KR-4400D 

1 .2 

4400 

1.272 

2.362 

7.00 

KR-7QOOF 

1 .2 

7000 

_L272 

3.543 15.00 1 

■1103133 




N-750AAE 

1.2 

700 

.543 

1.945 

2.00 

N-225AE 

1.2 

225 

.650 

.642 

2.50 

KR-600AE 

1.2 

600 

.650 

1.094 

2.50 

1 KR-IOOOAE(L) 1.2 

lOOO 

.650 

1.654 

3.00 

1 KR-1200AE 

1.2 

1200 

.650 

1.909 

3.00 

1 KR-1700SCE 

1 .2 

1 700 

.866 

1.654 

3.75 

1 KR 2400CE 

1 .2 

2400 

.992 

1.929 

4.50 

1 KR-5000DE 

1.2 

5000 

1.272 

2.36210.00 1 

■Tmrj’vi'ici jbi 


1.909 

3.00 

N-BOOAR 

IT2 

6UU 

.642 

N -500 SC R 

1.2 

600 

.866 

1.016 

3.25 

N - lOOOSCR 

1.2 

900 

.866 

1.299 

3.50 

N-1400SCR 

1.2 

1400 

.866 

1.654 

3.50 

N-1500SCR 

1 .2 

1500 

.866 

1.929 

4.50 

N-l 100CR 

1 .2 

1 lOO 

.992 

1.173 

4.25 

N- 1800CR 

1.2 

1800 

.992 

1.929 

6.50 

N-400CDR 

1 .2 

4000 

1.272 

2.362 10.00 1 

j - Specify Solder Tabs 

FREE of Charge - f 

RECEIVER 

PACKS 

4N-50AAA 

4.8 

50 

FLAT 


8.95 

4N-150N 

4.8 

150 

FLAT/SQUARE 

8.95 

4 N - 200A A A 

4.8 

200 

FLAT/SQUARE 

8.95 

4 N - 1 1 OAA 

4.8 

1 10 

FLAT/SQUARE 

8.95 

4N-225AE 

4.8 

225 

FLAT/SQUARE 

10.95 

4N-270AA 

4.8 

270 

FIAT/SQUARE 

8.95 

4N-600AA 

4.8 

600 

FIAT/SQUARE 

8.95 

4N 750 AAE 

4.8 

750 

FLAT/SQUARE 

10.95 

4 N 500 A 

4.8 

500 

FLAT 


9.95 

4 N - 500 A E 

4.8 

600 

FIAT 


10.95 

4N -800AR 

4.8 

800 

FIAT/SQUARE 

12.00 

4 KR - 1 OOOAE 

4.8 

1 OOO 

FLAT/SQUARE 

15.00 

4KR- 1200AE 

4.8 

1200 

FLA I /SQUARE 

16,00 

4N-650SC 

4.8 

650 

SQUARE 

14.00 

4 N- lOOOSCR 

4.8 

lOOO 

FIA1 /SQUARE 

16.00 

4KR-1300SC 

4.8 

1300 

FLAT /SQUARE 

12.00 

4N- 1400SCR 

4.8 

1400 

FLAT/SQUARE 

16.00 

4KR-1700SCE 

4.8 

1 700 

FLAT/SQUARE 

18.00 

4KR-2000C 

4.8 

2000 

FIAT/SQUARE 

20.00 

4 KR-24000E 

4.8 

2400 

FIAT/SQUARE 

22.00 

4KR-2800CE 

4.8 

2800 

FIAT/SQUARE 

26.00 

4KR-4400D 

4.8 

4400 

FLAT/SQUARE 

34.00 

4KR-5500DE 

4.8 

5000 

FLAT/SQUARE 42.00 1 

5N-50AA A 

5.0 

50 

FLAT 


12.00 

5N- 1 50N 

5.0 

150 

FLAT 


12.00 

5N- 1 1 OAA 

5.0 

1 lO 

FLAT 


12.00 

5N-270AA 

5.0 

270 

FLAT 


12.00 

5N-600AA 

6.0 

600 

FLAT 


10.00 

5N-750AAE 

6.0 

750 

FLAT 


12.50 

5N-500A 

6.0 

500 

FLAT 


12.50 

5N-600AE 

6.0 

600 

FLAT 


15.00 

5N-800AR 

6.0 

800 

FLAT 


15.00 

5KR-1200AE 

6.0 

1200 

FLAT 


19.00 

5KR- 1300SC 

6.0 

1300 

FLAT 


15.00 

5N- 1400SCR 

6.0 

1400 

FLAT 


19.00 

5KR-2000C 

6.0 

2000 

FLAT 


24.00 

5KR-4400D 

6.0 

4400 

FLAT 


40.00 

5KR-5000DE 

6.0 

5000 

FLAT 


50.00 

TRANSMITTER PACKS 

8N600AA 

E2B 

600 

1X8 A A 

18.00 1 

8N600AA 

9.6 

600 

2X2X2 high 20.00 1 

8N750AAE 

9.6 

750 

1X8 A A 

22.00 1 

8N750AAE 

9.6 

750 

2X2X2 

high 

22.00 | 

POWER 

PA C K S 

| 6N-800AR 

7.2 

800 

FLAT 


20.00 1 

1 6KR-1300SC 

7.2 

1300 

FLAT 


18,00 1 


20.00 

22.00 

25.00 

28.00 

31.00 

30.00 

50.00 



VISA, MASTERCARD, 
DISCOVER 

$4.00 SHIPPING & HANDLING 
6% SALES TAX FOR FL RESIDENTS 


ORDER TOLL FREE 

800 • 346 • 0601 

FAX 407-682-4469 
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Golden Age Of R/C 


Shfi 




HAL DeBOLT 

R/C'S WILD WEST 

ROOTS 



Bob Dunham helps Dick Evelt prepare his Slormer lor an oliicial flight. 

Apparently, the Dollar family (of 


THIS WILL BE a nostalgic trip for those 
who were in on the start of R/C on the 
West Coast. I wish I had photos to accom- 
pany it, but as you'll understand, what I 
saw isn’t reproducible here. However, the 
history is great, and the names should ring 
a bell for many West Coasters and for 
those who attended early R/C Nats. 

How many of you remember Darryl 
Usher of Cornelius. OR, who had a hand 
in early pylon racing, plus anything R/C at 
(he time? Perhaps you recall the full-scale 
Midjet Mustang with a retractable landing 
gear that he built and flew. Darryl is still 
active, and he does some fine flying with 
an F-86 fan jet. What makes our report 
possible is an innovative project of his 
that we viewed along with OTcrs Harvey 
Thomasian and Tom McCoy. 

VIDEO HISTORY 

I’m not versed in video production, but 
Darryl indicates that what he has done is a 
simple procedure. He took 8mm movie 
film from the early days and copied it 



An early West Coast Mustang Club session 
brought a good lurnoul in the Frisco Bay area. 
Note the variety ot designs and the tripod- 
mounted transmitter. 


onto videotape. Darryl suggests that this 
would be a great way to preserve that his- 
tory. Wonder how he did it? Send him a 
note (his address is at the end of this col- 
umn). 

Darryl’s tape is a montage of flying 
sessions at various West Coast locations, 
and he has added a vocal commentary. It’s 
a good rendition of what early R/C was 
like on the West Coast. The best I can do 
is describe what was flown and note some 
of the prominent R/Cers shown. 


Steamship fame) allowed R/C flying on 
their ranch. In the episode there. Dale 
Root is flying his Low Ender with reeds, 
of course. Of particular interest is how 
reliable his concocted retractable gears 
appear. Could this have been the seed that 
sprouted into what we have today? 

Speaking of retracts, at another session, 
we see Ray Down's Astro Hog with a 
Rube Goldberg mechanism that tucked 
the wheels away. These two efforts pro- 
vided the inspiration that led to the first 
commercial retract gears by Dmeco. 

At this session, we also see the rudi- 
ments of today’s Formula I pylon racing. 
Remember that in those very early days. 
Jerry Nelson conceived what is now 
Formula I . The video shows Jerry test- 
flying his version of the Rivets, which 
later became a perennial Nats winner in 
the hands of Joe Foster. We also see R/C 
pioneer Dick Riggs flying his Midjet 
Mustang racer. Throughout the sessions, 
many people fly racers: the beginning of 
pylon racing is apparent. 

Otherwise, the general flying is domi- 
nated by the popular cabin-style designs. 
Various versions of the Smog Hog are 
prominent. Orbit radios filled the scene 
with an occasional Min-X. Ed Van Allen 
is seen doing his thing. Much later, Ed 
would astound the established Formula I 


fraternity by winning the prestigious 
International race at age 65! Who says age 
is a handicap? 

Another session is at Bakersfield-an 
early mecca for R/C. Walt Good attended 
this affair, and he was obviously pleased 
to see a lot of Rudder Bugs doing their 
thing. All flying was done “one at a time"; 
27.255MHz was the only frequency avail- 
able! (We should all thank the AMA!) A 
9-foot Berkley Custom Privateer cruised 
majestically with rudder only. Also, Bill 
Deans (of connector fame) is seen flying a 
single-channel Sterling Tri-Pacer in a 
most realistic manner. 



Howard Bonner has a smile ot success as 
he watches his Smog Hog perform at an 
early West Coast meet. 
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NORTHRUP'S HIGH CLIMB 


W e set the stage for world records a few issues ago by 
telling how Maynard Hill got involved and how the 
Washington D.C. R/C club helped at the Naval Weapons 
Lab in Dahlgren, VA. The first record trial was held in July 1963. 
Maynard established an R/C altitude record, and Bob Scott set 
an R/C speed record. Another trial was scheduled for Labor Day 
weekend, 1965, and at this one, the major goal was to better 
Maynard's record of 13,320 feet and the Russian world record 
of 13,700 feet (done with a free-flight). After Maynard and Joe 
Solko had both failed with their attempts, it was up to Bill 
Northrup to carry the banner. 

Bill felt that a special design would be required to accomplish 
the task; the model would have to be large enough to be visible 
and to carry the necessary load of fuel. A low total weight and a 
good power loading would be necessary to provide the 500- 

foot-per-minute rate of 
climb that was deter- 
mined to be the mini- 
mum. Thus, design was 
important. Bill’s model 
was the 8-foot-span Foo 
Too, which was powered 
by an ST .56 and carried 
16 ounces of fuel. He 
used a Quadraplex radio 
by Don Brown. The name 
Foo Too, was part of a 
catch phrase aimed at the 
Air Force's high-flying 
spy plane: “Foo too you 
U-2”! 

Bill’s record attempt 
began with some worries. 
The engine had been in a 
previous mishap, and 
there hadn’t been time to 
evaluate it. Because of interference, the radio frequency had to 
be changed at the site using rudimentary tuning equipment. 
There was a lot of hope and prayer with this attempt! 

Bill flew the Foo Too using 6-foot-long, 33-power binoculars 
mounted on a projectile tracker. Walt Good operated the tracker, 
keeping Bill's binoculars aimed at the model by following it with 
20-power wide-angle lenses and maintaining radar contact. 

On takeoff, Bill had a twinge of apprehension. The engine 
sagged lean, but he quickly realized that this could be for the 
better, since the mixture would richen with altitude. The flight 
progressed uneventfully. One-minute radar reports indicated a 
rate of climb that was greater than anticipated. At about 10,000 
feet, the model stalled and started to lose altitude. In his anxiety, 
Bill had increased the angle of climb too much. Once the correc- 
tion had been made, 20 minutes into the flight, the Foo Too beat 
Maynard’s record, and the Russian record was topped a minute 
or so later. 



A young Bill Northrup with his record-setting Foo Too and the 
Quadraplex radio he used. 


Success! With all going well, the flight was continued until 
the Foo Too reached its maximum altitude of 16,610 feet. Walt 
reported difficulty keeping the model in sight with his 20-power 
binoculars. It was decided that discretion was the better part of 
valor, so he started his descent to ensure the required landing 
within 500 meters of takeoff. 

Unfortunately, at about 14,000 feet, the tracker shut down 
with the model still out of sight. What to do? Luckily, they still 
had radar, and with that guidance — plus many eyes glued to the 
sky— the Foo Too 
was flown into 
sight and the rest 
of the descent was 
academic. With a 
landing well within 
the required limits, 
a happy and jubi- 
lant Northrup col- 
lapsed on the run- 
way from sheer 
exhaustion! 

What an ending 
to a record trial 
that was plagued 
by so many unfor- 
tunate circum- 
stances! In only 
25 minutes, two 
world records had 
been eclipsed, and 
Bill Northrup was 
sure of his place 

in history! Three-view ol the Foo Too with details ot 

the special design used for record 
attempts. 


(Continued on page 74) 



Maynard Hill consults with a Navy 
officer before his unsuccessful 
attempt at the Naval Weapons Lab at 
Dahlgren, VA. Note the radar disk 
antenna and the projectile tracker 
with 6-foot-long, 33-power binocu- 
lars on top and 20-power, wide- 
angle lenses on bottom. 
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B&P Associates Gives You Total Flight Line 

FREEDOM 


For all your battery needs, call or write: 

B&P Associates P.O. Box 22054 
Waco, TX 76702-2054 (817)662-5587 


Our new electric starter battery pack 
cuts the cord that has always tied your 
starter to the power panel. Discover 
the freedom of being able to start your 
plane wherever it is, and the added 
safety of one less wire to get caught in 
the prop. One charge on this hefty 4 
Amp/hour pack will take you through a 
weekend of flying with power enough 
to spare. But we don't stop there We 
have Ni Cads in virtually every size 
imaginable to cut the experimenter in 
you free to design whatever it takes to 
make yours the best setup on the field. 


OWN A MACHINE SHOP 


Do your own machining and shop work with a 
Smithy 3-in-1 Lathe • Mill • Drill 



FIX IT YOURSELF! 

x Easy to use! 
•v Save Money! 
Save Time! 
As low as $995 


Call: 

1 - 800 - 345-6342 

(Ask lor operator MAN 


or write 

Smithy Dept MAN 
Lathe • Mill • Drill 
3023 E 2nd Street 
The Dalles, OR 97058 


ZAP!! 


What makes the electnc model airplanes that aie sold by Model Elec- 
tronics. perform like "glo powered' aircraft’ Weil, it s a little bit ot ev- 
eiythmg. but rl me had to settle oh one thing, we would have to say it s 
the "Electro" system, motor controller This is the smallest and light- 
est. BEC molof controller in the world!!! The power system is a sepa- 
iate, piug-m (powei cord) so that you may tailor if lo your pow« 
needs. This allows you to keep the weight down lor those liny 8-10 or 
R C eiectrtc models By selecting the 4 Supet Fet power cord ot heal 
sink kit you may be able to handle 28-40 amps For those ot you who 
won t tty with BEC systems, you no longer nave any valid arguments" 1 
The only way you can lose power lo the receiver system is tor a connec- 
tor to tail this could happen to a non BEC unit as well as the small re- 
ceiver battery going Hat ot iusl tailing The micro power cord, the 4 
M0SFET power cord and the neat sink kit can be oideted with the 
Super M0SFET that is protected against, over voltage over current, 
over heating and static electricity Folks, we don't think you can blow 
tins controller up" The system is designed lor 6- to cells Modelers 
now (lying the "Electro" may order the new Supet Fet system and it will 
plug right Into the controller ” Send S2 00 tor your complete catalog 



Model Electronics Corp. 

6500 6th Ave N W 
Seattle, WA 98117 
206-782-7458 




Douglas F4D-1 Skyray 


Model Specialties Company is 

proud to provide the fiberglass and 
foam components for these noted 
Mark Frankel designs. Either 
component package is available 
for $589.00 plus shipping. A 
V.H.S. videotape is available for 
either aircraft @ $9.95 plus shipping. 

Model Specialties Co. 

Scale Reproductions • Engineering Concepts • Displays 


JOHN SULLIVAN FOAM FLOATS 
28 32" 36 40 44 48 - SUPPLIES 

THE BEAST 
Sport Sea Plane Kit 
.40 to .60 • 48 Span 
4 Chan ... S84.50 + S/H 




CUB 1/4 SCALE 
Aluminum working 
LANDING GEAR 


Fits: 6-1/8* • 7-3/4" 
tlat fuselage 
(Sig. Balsa USA etc) 

w- Bung«« Cov*m $150 00 • $4 SO 
1/3 B4 m USA Covtrs $13 00 ♦ $2 50 


PK PRODUCTS, ZENOAH ENGINES, PK SPRING STARTERS, 
ALUMINUM MOUNTS. MUFFLERS, ACCESSORIES 


OwenQon 

Of" 


> PECIALTIES Brochure: Ig SASE 
PO Box 663, 2895 Estates Ave 
Pinole, CA 94S64 (510) 758-0179 

VISA/MC • CK • COO CA Res: add Sales Tax 


( UNIVERSAL SECURITY CLIP ^ 

New universal style works with most all current brands. 
Use one tor aileron and one for battery connector ! 



1220 Sylvan Rd., West Chester. PA 19382 
(215) 692-4139 


M151 packaged in pairs SI. 49 

El I ISt Mfg. Inc. 3760Q RuUWI Lx», Sell. B Sane, OR 970SS 

^ Otrocl ortkMt add $2 50 ship & handling 
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The Sterling Tri-Pacer as Horn with rud- 
der-only by Bill Deans. This scale model 
was one ot the very lew that rivaled the 
specialized R/C rudder-only designs in 
performance. 


The video also has some scenes 
from one of the first major West 
Coast contests held at a small airport 
near Turlock. CA. This meet appar- 
ently attracted the elite of West Coast 
R/C at the lime. Bob Heise does a 
respectable Hying job with what must 
have been an embryonic proportional 
system. 

Meets in those days included three 
classes: multi-channel, single-channel 
and pylon. Pylon was very new 
so you raced whatever you had; how- 
ever. the Nelson-inspired racers 
seemed to dominate the event, even 
though Chuck Boyer won with his 
P-5 1 -inspired pattern bird. 

Single-channel was well-attended 
by the usual crop of cabin styles, 
mostly Smog Hog look-alikes. One 
flier did some exceptional flying 
with a rudder-only scale Cessna 180; 
you just didn't try to fly scale with 
rudder only! 

We should be aware that R/C 
didn't spring up all at once across the 
USA. Instead, the initial growth 
occurred on the East and West 
Coasts, and the rest of the country 
followed. Darryl gives a description 
of how simply it began before it 
exploded on the West Coast. 

Darryl Usher. 95 1 0 A IW Cardan Rd.. 
Cornelius. OR 971 13. ■ 
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Reducing Bighe Noise © 

Practical solutions that can help save flying fields 



by DENNY ATKINS & RAY ABADIE 


Ray Abadie poses with field-test equipment that he 
of mufflers and props. Note the test stand Imiddle). 


Editor's note: this two-part series exam- 
ines the noise problems posed by plow- 
powered models and explores sound 
reduction techniques that use various 
combinations of readily available, off- 
the-shelf components. The intent is to 
share information that will improve per- 
sonal safety and field preservation. 
However, the solutions presented entail 
operation of model engines in a non-tradi- 
tional way. The propeller recommenda- 
tions effectively trade horizontal flight 
speed for significant reductions in sound 
levels, enhanced vertical performance, 
improved acceleration from low speeds 
and shorter takeoff runs. 

This series does not purport to offer a 
final, one-size-fils-all cure for model 
engine noise. For example, the compro- 
mises proposed are not practical for high- 
rpm applications involving ducted fans nr 
pylon racers. Nonetheless, the authors 
have drawn conclusions that we believe 
you will find of interest. Do you agree 
with the theories applied and approaches 
recommended ? Do you have additional 
suggestions? Write and let us know. 
Selected letters will be published in 
"Airwaves." 


and Denny Atkins used to test various configurations 
the dB meter (left) and the video camera (right). 

H uh? Whai's that you say? Would you 
mind repeating that? I eouldn'l under- 
stand what you said. Would you turn up the 
TV? I can't seem to understand what they 
are saying. 

If you or someone you know uses these 
expressions a lot. chances are that person's 
hearing has been damaged by sound. That's 
right, your hearing can be damaged by 
sound, either too loud or for too long. 

For years, the modeling community has 
focused on sound 
from a field preserva- 
tion standpoint: yet, a 
concern of equal or 
greater importance 
has been all but 
neglected. As model- 
ers. our hearing is 
subjected to sound in 
unsafe and harmful 
ways! In order to pro- 
tect your hearing, you 
must know a little 
about sound, namely, 
what it is. how it is 
measured and how it 
affects you. 


WHAT IS SOUND? 

Sound is a vibration 
that travels through a 
medium, usually air. 
There is no sound in a 


vacuum. Unwanted sound is called “noise."* 
This is a very important fact. It is not only 
loudness that determines when a sound 
becomes noise, but rather the subjective 
opinion of whether it occurs when it is not 
wanted! 

Too little has been said about good neigh- 
bor relations as a way to preserve flying 
fields. We believe that happy neighbors who 
are consulted and invited to become 
involved are less likely to take a stand that 
the sound coming from our fields is "noise." 

Yet. there are levels at which sound is not 
only annoying, but indeed harmful. In our 
lifetime, sound has increased to such levels 
in urban areas that it has become "the great 
invisible pollutant” and the cause of a grow- 
ing problem — hearing loss (see sidebar). 

How do we measure it? Two primary 
characteristics define a sound: its frequency 
and its amplitude. Frequency is measured in 
oscillations per second in units called “hertz" 
(Hz). We call this the “pitch" of the sound. A 
foghorn has a low pitch, whereas a siren has 
a high pitch (see figure I ). 

The amplitude of a sound wave deter- 
mines its pressure. We refer to this as the 
"volume" of the sound, and we measure it in 
decibels (dB) (see figure 2). In this article we 
will use the terms "volume" and "sound 
pressure” interchangeably. 

FREQUENCY 

"PITCH" 


TAYATATAl 


j K33 \wm m 

J 3S§3 MM 


The frequency is the number of oscillations per unit of lime. It's measured 
in oscillations per second in units called hertz (Hz). The scope on the left 
shows a lower frequency signal. 

Figure 1 

AMPLITUDE 

"VOLUME" 






m j 


§ [ 
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This is the "strength " ot the oscillation. For sound, it is measured using the 
decibel (dB) scale. The scope on the left shows a lower amplitude signal. 

Figure 2 
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REDUCING ENGINE NOISE 


SOUND FACTS 

The dB system is based on a logarithmic 
scale. No need to panic: this article is not 
meant to be a math refresher course. Simply 
remember that it is not linear. This means 
that lOOdB is not twice as loud as 50dB. 
Instead, sound pressure doubles every 3dB. 
For example, 96dB is twice the volume of 
93d B. 

In its incredible adaptability, the human 
ear can perceive sounds starting at OdB (the 
threshold of hearing) up to levels at which it 
is instantly damaged (more than l20dB). 
The price we pay for this range is a relative 
insensitivity to smaller changes in sound 
pressure and, indeed, the human ear per- 
ceives a doubling in volume about every 
lOdB. For example. 


lance. In other words, at twice the distance, 
sound pressure will be one-fourth as great 
(figure 3). You can think of this as the same 
amount of sound energy being spread over 
more area as we move away from the source. 
Since a 3dB drop is half the sound pressure, 
one-fourth the sound is a decrease of (kIB (2 
x 3dB = 6dB). In simple terms, each time 
you double the distance, the sound level 
drops 6dB. 

The human ear perceives sounds whose 
frequencies are in the range of 1,000 to 
5,000Hz better than all others. Higher fre- 
quencies in this range are generally per- 
ceived as louder. The reason for this is 
twofold. First, a higher frequency means that 
more oscillations (sound waves) strike your 


our ears would sense 
twice the volume 
when going from 
93dB to ~103dB. 
though the actual 
sound pressure would 
have increased over 
eight times! 

Sound pressure 
decreases by the 
square of the dis- 


Sound Propagation 


X 


.4 


9 foet 
(90 dB) 




18 feet 
(84 dB) 


36 feet 
(78 dB) 


Every lime you double the distance from the source, sound diminishes by 6dB. 

Figure 3 


dB LEVELS OF COMMON SOUNDS 


Threshold of hearing 

OdB 

Quiet whisper 

18 dB 

Average residence (0 kids!) 

44 dB 

Telephone dial tone at 1 inch 

53 dB 

Typical conversation 

62 dB 

Digital alarm clock at 1 foot 

82 dB 

AMA proposed limit at 9 feet 

90 dB 

Jet 2,500 feet overhead 

93 dB 

Thunder at 1,000 feet 

108 dB 

Threshold of pain 

120 dB 

Instant hearing damage 

120+ dB 


Figure 4 


eardrums per second. Second, the sensors in 
your inner ear that detect high frequencies 
are ahead of those that detect lower frequen- 
cies (see sidebar). 

The effects of harmful sound levels are 
cumulative. Prolonged exposure to lower 
volumes can be as detrimental as short expo- 
sure to higher volumes. 

O.S.H.A., the government agency that 
polices safety in the workplace, has guide- 
lines dealing with sound. They say your 


HEARING LOSS 


T here are more than 35 million people in the U.S. with seriously 
impaired hearing, and hearing loss is increasing. The U.S. pub- 
lic health service says impaired hearing is the nation's leading 
handicapping condition; it affects more people than any other 
condition. 

The most common form of hearing loss is the loss of high-fre- 
quency hearing. The most common cause of high-frequency- hear- 
ing loss is noise. There are three main sections of the ear— outer, 
middle and inner. The outer ear funnels sound into the ear canal 
where it can reach the eardrum. The middle ear. which contains the 
auditory ossicles (also known as the hammer, anvil and stirrup), 
receives sound through the drum and transfers it to the inner ear 
(cochlea). The cochlea looks much like a snail shell. It is filled with 
fluid and contains about 25,000 tiny hair cells that are selectively 
tuned to pitch frequencies within the normal range of hearing. 

Sound causes the fluid to act on these hair cells, which, in turn, 
generate a tiny electrical current that sends the sound through 
acoustic nerve connections to the brain. The hair cells that are 
tuned for high-frequency sounds are located at the beginning of 
the cochlea, and those tuned for lower frequencies are located at 
the apex. 

When exposed to a high level of noise, the fluid in the cochlea is 
moved so violently that it damages some of the hair cells. A sud- 
den, very loud noise will destroy a lot of the hair cells at once, or a 
lower level noise for a long period of time will destroy a few hair 
cells at a time. 

In either case, once the hair cells have been damaged, they 
never recover. This is why the effects of noise are cumulative. 
Since the hair cells that are tuned for high frequencies are 
at the beginning of the cochlea, they are usually the most 



severely affected. This explains why high-frequency-hearing loss 
is the most common type. 

In speech, vowels are received as low-frequency sound and 
consonants as high-frequency sound. A person with high-frequen- 
cy hearing loss will hear fragmented speech. Take the proper pre- 
cautions when running your model engines to avoid this problem! 
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Figure 5 



Figure 6 


height of these peaks represents 
the sound pressure every time the 
engine fired. The smaller peaks are 
other sound sources, such as the prop, 
venturi, etc. 

Figure 6 shows an O.S. .48 
Surpass 4-stroke engine running at a 
slightly lower speed than the 2-stroke 
in figure 5. Notice that it fired twice 
in the same amount of time as indicat- 
ed by the peaks. Remember, 4-strokes 
fire once every two revolutions of the 
prop. Also notice that the height of 
each peak was greater than that of the 
2-stroke. Indeed, the peak dB pro- 
duced by the 4-stroke was consider- 
ably higher than that of the 2-stroke, 
but since both dB meters and our ears 
are averaging devices, the average dB 
worked out to be identical. 94dB at 9 
feet, in both cases. Since the 4-stroke 
was producing fewer peak pulses, its 
sound is perceived as being of a lower 
frequency, which makes us believe it 
operates at a lower volume. 

In any case, the lower-frequency 
noise is generally more acceptable to 
our ears — and those of our neigh- 
bors — but is not necessarily less 
harmful. 

THE SEARCH FOR QUIET 


unprotected ears can take 30 minutes at 
I lOdB. 2 hours at lOOdB and 4 hours at 
95dB. The table in figure 4 shows the levels 
of common sounds. 

SOUND AND MODELS 

The most significant sources of sound in 
model aircraft are: complaining neighbors 
and spouses, engine exhaust, propeller noise, 
airframe vibration and induction noise. If we 
can successfully deal with the last four 
sources, the first one will take care of itself! 

In a situation where there are several 
sources of sound, the loudest will generally 
mask the volume and frequency of the oth- 
ers. This makes it important that the sources 
be identified and dealt with individually, 
starting with the loudest. 

Of the sound sources we have identified, 
the most important is engine exhaust. 

THE 4-STROKE MYTH 

A common misconception is that 4-stroke 
engines are quieter than 2-strokes. The 
image in figure 5 is the sound of an O.S. .46 
2-stroke engine running at I3,600rpm. The 
number of peaks indicates the number of 
times the engine fired in the period of time it 
took the scope to trace from left to right. The 


Editor's note: the authors' video. 
"Model Engines Volume I." was favorably 
reviewed by Jef Raskin in our May '93 issue. 
In the course of researching and filming that 
movie, the authors performed many tests 
with mufflers, after-mufflers, propellers and 
soft mounts in an effort to reduce engine 
noise. The rest of Pan I of this article sum- 
marizes the test results reported in the video. 

We chose an O.S. .46 SF ABC. because it 
is a good example of current engine and 
muffler technology. In order to properly 
address the sound problem, we must sepa- 
rately address its two primary characteristics: 
frequency and volume. 

We can lower the frequency of the sound 
our engines produce by lowering their rpm. 
We can do this by using a higher load factor 
prop that w ill slow the engine down. 

The second characteristic of the sound — 
volume — is harder to address. Mufflers are 
the primary means of lowering the sound 
pressure of the exhaust: however, the muf- 
fle r-> provided with most engines are barely 
effective at this task. 

We tested the engine without a muffler, 
with the slock muffler and a series of after- 
market mufflers, a tuned pipe and muffler 
add-ons commonly called after-ntufflers. 
The results we obtained are shown in figure 7. 


Our results showed that the sound reduc- 
tion obtained with these devices varied, but 
in all cases was a bit disappointing. We did 
notice that a number of these actually 


TYPE OF EXHAUST 

wm 

RPM 

O.S. .46 SF ABC — 10x6 wood prop 

Unmuflled 

117 

15.600 

Stock muffler without baffle 

98 

14.500 

Stock muffler with baffle 

94 

13,600 

lawnmower muffler 

95 

14.600 

J'Tec Snulfler 

95 

14,600 

Davis Soundmaster 

95 

14.600 

MACS Quiet Pipe 

100 

15.400 

After-mufflers added to stock muffler 

11 oz fuel tank as after- 
muffler with 10. Vi-inch holes 

91 

13.200 

BP Products after-muffler 

93 

14.000 

Hand -lotion bottle with 8. 
Vi-inch holes 

90 

13.200 


Figure 7 


allowed engine rpm to increase over the 
stock muffler, indicating either a less restric- 
tive exhaust or a tuning action similar to a 
tuned pipe. 

A different approach was clearly needed. 
We decided to lower the engine rpm by 
increasing the propeller size. We repeated 
the tests w ith an 11x6 wood prop. Based on 
some prior data, we carefully balanced and 
rounded the tips of the prop. In separate 
tests, we had consistently seen sound reduc- 
tions when using round-tip props instead of 
square ones. Some of the more significant 
results are presented in figure 8. 


TYPE OF EXHAUST 


dB 

RPM 

O.S. .46 SF ABC — 

11x6 wood prop 

Stock muffler 

89 

12.000 

Davis Soundmaster 

92 

12.700 

BP Products after-muffler 

88 

11.800 


Figure 8 


TYPE OF MOUNT 

dB 

RPM 

O.S. .46 SF ABC - stock muffler 

— 

11x6 wood 

Standard "hard" mount 

92 

11,900 

Sullivan 4275 soli mount 

90 

1 1.500 


Figure 9 

So far. our tests had shown the stock muf- 
fler to be nearly as effective as the after-mar- 
ket products. The major sound reduction 
occurred when we slowed the engine down 
by using a bigger prop. Since all of the tests 
to this point had been conducted on a test 
stand, we decided to check the sound level of 
the engine on a Sig Four-Star 40 to see if we 
could measure an increase in sound levels 
(Continued on />«?•• / IS) 
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Target: "The Bridges at Toko- Ft 1 ' 


Prowl Mig Alley with a coo I cat! Jet 
Hangar Hobbies brings you the 
Grumman F9F-4/5 Panther. With a 
wingspan of 52" and a length of 
56", this complete kit features an 
epoxy fiberglass fuselage, 3-piece 
inlet liner system, exhaust liner and 
pre-seamed tip tanks. Also included 
are wing and stab foam cores and 
balsa skins, all necessary machine- 
cut balsa and plywood parts, a clear 
canopy and cockpit building plans. 
Five sheet plans and a photo in- 
struction book provide for easy as- 
sembly. And, like all JHH aircraft, 
the Panther possesses an extremely 
wide performance envelope. Best of 
all, the Panther is not only easy to 
build and fly, but it's also very af- 
fordable, with a suggested list of 
$450.00. Come in or call today! 


Proudly Made in The USA. 12130G Carson, Hawaiian Gardens, CA 90716 

Dealer Inquiries Invited. ( 310 ) 429-1244 • FAX (310) 429-6648 


ROTORPLANE 

(Continued from fkiRC 35 ) 

"vintage" and ensures ground stability. The 
legs are made of bent 0.040 sheet aluminum 
and mounted with pan-head 4-40 screws and 
locknuts. The Du-Bro* 1.75-R wheels arc 
mounted on 4-40 screw axles and retained 
by locknuts. The tail wheel isn't really '30s 
vintage, but it makes takeoffs smoother. The 
pilot's office is staffed by Pong, my long- 
suffering veteran lest pilot. Note how the 
hatch is keyed into place and held at the 
front with a single wide rubber band. The 
plastic fuel tank is a 35mm film container. It 
supplies plenty of fuel for a satisfying, long 
run of the Cox* Medallion engine, and I've 
never had one of these tanks leak! The vent 
is to the air; no engine pressurization is 
needed. 


ROTOR 

The rotor is made in two sections that are 
joined by a '/8-inch music wire axle that runs 
in a brass-tube bearing. Study the plan 
before you start to build. The rotor is a basic 
end-capped flat-plate rotor with trailing-edge 
stock edges for "lead-in slope." Starter 
hooks initiate rotation. 1 use '/ 16 -inch hard- 
balsa end plates, but lite-ply would be a bet- 
ter choice. To minimize interference from 
propeller wash, inboard plates are faired out 
with shallow typing-paper cones. 

Correct alignment is important: the axle 
must turn freely. I lubed the bearing with 
Tri-Flow — a super-greasy Teflon* aerosol. 
After 50 flights. I was convinced that ball 
bearings would have been a waste of time. A 
single 3-48 screw, a nut and a locking wash- 
er are used to mount the rotor on its pylon. 
The balance point should be around two- 


thirds of a rotor diameter in front of the rotor 
axis. The swing mount makes it easy to 
adjust the rotor for optimum flight. (Raising 
or lowering the rotor axis when the rotor is 
swung to different positions has no percepti- 
ble effect on flight.) 

1 bent, machined and drilled my engine 
mount out of '/s-inch heat-treated aluminum, 
but I recommend that you buy a ready-made 
fiberglass one. 

ENGINE 

A good engine installation is essential. My 
vintage Cox .09 exhaust-throttle Medallion 
engine was supplied by Skip Ruff, and after 
a rehab trip to Cox's Don Hatcher, it works 
well. With a Cox black nylon 7x3.5 prop, 
it's just right for the Rotorplane! 

I use a 2-channel Futaba* radio with two 

(Continued on pa Re B0) 


PRINT A BATTERY DISCHARGE CURVE FOR ONLY $99.95! 



VINCON TECHNOLOGIES 

UITIMATI t ATT (IV ANALVHt 


t % 
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Detect weak batteries 
before they cause 
problems! 

You can do this with your computer 
and the Ultimate Battery Analyzer - 
the most powerful battery analyzer 
available to the hobbyist. It analyzes 
your rechargeable batteries and 
actually displays and prints their 
discharge curves! 

*b Analyzes 4 to 9 cell NiCd packs and 6V 
gel cell batteries from 10 to 10,000mAh. 

<b Gives battery capacity in milliampere-hours. 
'b Includes software and manual. 

'b One year full warranty. 

<b 30 day money back guarantee. 

'b Radio specific cables available. 

Note: The UBA requires an IBM PC or 
compatible or PS2 with a serial port. 


5V 


4.5 


4V 


BATTERY DISCHARGE CURVE 



Dam WMOi 

lOAd DOOtvA 

\ Banxy cjpAc^r 


0h 


1h 


2h 


Introductory prices: List Now 

Single channel UBA $149.95 $99.95 

Dual channel UBA $219.95 $149.95 

USA and Canada: add $10 S&H. 

Foreign: add $15 S&H. Prices in US funds. 

For a free brochure or to place an order 
call or write to: 

Vencon Technologies 

5 Gray mar Ave., Downsview 
Ontario, M3H 3B5, Canada 
^(416)398-4534 mm 

FAX (416) 921-7480 mli m 
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ROTORPLANE 

(Continued from page 78) 



Finally 


EZ One-Step 
m Release 


% .7 ♦ Positive lock' release (or sale: 

i ' •> Holdfptanc at lull power — 

* Durable, High-Impact (?-•-„ .. 

composite base «rr pe*jd 

* Hot fuel jiroi'l 'y* 

* Money back guarantee 

plt'oTEMV’" 

Ask For The Original R/C Launcher & Pit Crew™ 5806 Lancelot Ct S W 

Control line version available Olympia, WA 98502 

Tt^iM ■ Call Today Dealer Inquiries Welcome (206) 786-8461 

Designed To Change The Wag People Fig! 


FAST MOVING 

AEROTREND 

PRODUCTS FROM 

THE CHOICE OF CHAMPIONS 



31 Nichols St.. Ansonia. CT 06401-1106 • Phone (203) 734-0600 • Fax # (203) 732-6668 
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BLUE LINE 


jj 


Silicone Fuel Linewitha *** PLUS ***!!' 

Why "BLUE LINE"? Here's the simple truth: 

• Thicker - No more pinholes 

• Stronger - Stays on littings better 

• More Flexible - Has terrific bend 

• Mighty Heat-resistant - No cracking or melting 

• A Sire lor Any Application • 

Horn W to 3/4' i d 

These are me reasons why "BLUE LINE' Silicone Tubing is ft on the market today 

OTHER AIRCRAFT ACCESSORIES 



THE HANDLING TOOL THE HOBBY INOUSTRY HAS BEEN 
WAITING FOR! HOLD-VAC— Part no. 1220 

• Better than tweezers lot small, tlat, non-potous parts 

• Makes handling decals a breeze 

• Won t scratch or change parts 

• Includes a selection of tout probes with vacuum cups 
(two curved and two straight) 

• Light, small and portable 

• Recommended tor all R/C and railroad enthusiasts 



AEROTRENO SKID STOPS 

plus "Exhaust" Stacks. "ULTRA BLUE." 
TUNED PIPE COUPLERS, CREAM- 
COUPLERS, "SQUEE2ME" FUEL BULBS 
and more ... 


6 


% 





• Clark R.R. Merlin lOOcc 10 h.p. 
inline twin engine included 

• Clark failsafe retracts 
• Fibreglass fuselage 

NOTHING TO BUY EXCEPT PAINT, 6LUE & RADIO 
Send $5.00 for info pack and photos to: 

Clark Industries R.R.#4, Tottenham, 
Ontario, Canada LOG 1W0 



For TOP PERFORMING 

GLOW PLUGS 

FOUR 

CHOICES 


K&B MFQ. Ino. 

2100 COLLEGE DRIVE 
LAKE HAVASU CITY, AZ 86403 


SI 33 niicroservos. and a 4-cell, 270mAh 
battery pack. With one channel on throttle 
and one on rudder, I enjoy good control of 
The model. Set the engine up to run full-bore 
with the throttle stick centered. 


FLYING 

The Rotorplane! should he flown "ROG" in 
calm or light wind. The takeoff roll will be 
about 30 to 50 feet. The climb-out is at a 
realistic, scale-like rate. (With a quiet engine 
you can hear the rotor "wow-wowing.") 
Keep turns gentle until you get the hang of 
it. It goes up when you open the throttle and 
descends when you close it. With the rudder 
hard over, the Rotorplane! will spiral down- 
ward just like a fixed-wing plane. Sharp S- 
lurns quickly kill altitude, but recovery is 
quick with a flip of opposite rudder. 

Keep mental tabs on how much fuel you 
have. If you run out of fuel at altitude, the 
plane will simply autorotate to the ground. 
The landing won't be hard enough to do any 
damage, but it will hardly be elegant, and it 
won't be a fitting end to an otherwise 
impressive performance. Make your land- 
ings under power: estimate sink rate to your 
spot, and ease off throttle all the way down. 

This rotor-plane design is just a start; 
many avenues remain unexplored. Good 
Hying! 

*Hcrc are the addresses of the companies mentioned 
in this article 

Du-Rro Products, 481) Runner Rd . Wauconda. II. 60084 
Cox llohhics. 3. 50 W Ron tut St . ( 'orona, ( \ 9/ 720 
Futaha Corp. of America, 4 Studehaker. Irvine, CA 

■ 


PROPELLER 

( Continued from pane 55 ) 

we don't know how a propeller performs at 
any given airspeed (and if a wind tunnel isn’t 
readily available to find out), we have to 
choose propellers based on static testing 
(easy to do), or the "change it and fly it" 
method (easy to do, but very subjective, due 
to many variables other than the change in 
prop, i.e., wind, weather, battery condition, 
etc.). However, it becomes less important to 
know which propeller is better than another 
if you fly and fly and fly the heck out of the 
propeller you have already chosen. Practice 
makes perfect, and as you now can see. its 
not just how well the airplane flics that's 
important, but that you learn to fly the pro- 
peller as well (manage its forward speed by 
varying the climb rate). 

Many of you will never get the opportuni- 
ty to do any sort of testing in a wind tunnel. 
However, with the general performance 
trends I have shown here, maybe you will be 

(Continued on page 94) 
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T HERE ARE SEVERAL advantages to 
helicopters In the .30-cublc-inch 
engine class, such as their convenient 
smaller size, the extensive use of light- 
weight, molded-plastic structural 
assemblies, and their relatively econom- 
ical Initial cost compared to larger mod- 
els. At one time, these smaller heli- 
copters were marketed primarily to 
beginners, whose performance require- 
ments are modest. However, the capa- 
bilities of these machines have grown to 
rival their .60-slze counterparts without 
compromising the advantages of econo- 
my and utility. This SR version of the 
popular Kyosho* Concept 30 is a good 
example of the trend to provide a heli- 
copter that satisfies the needs of begin- 
ners right on up through expert fliers. 


KYOSHO 


Concept 


by RON FARKAS 



PHOTOS BY RON FARKAS 



Forward frame showing radio installation. 


SOME HISTORY 

When first introduced, the original 
Concept 30 DX achieved immediate pop- 
ularity owing to its innovative mechanical 
arrangement and rotor-head design, 
which provided operational simplicity 
and very good flight stability for ease of 
learning. The upgraded SE version was a 
bit more responsive for intermediate level 
fliers, and the follow-on SX version was 
even more aerobatic for the advanced 
pilots, particularly hot-doggers. The next 
generation SR version, reviewed here, has 
additional high-performance features, but 
retains the successful mechanical gear 
train layout and rotor head design of its 
predecessors. Kyosho has taken the 
approach of increasing stability through 
the rotor-head geometry, while also 
increasing responsiveness through greater 
control travel and better precision in the 
linkages.The Concept 30 SR has a metal 
(instead of plastic) washout mixing base 
and levers for less free play, new metal 
pivot balls for smoother operation and 


longer wear, reinforced 
molded rotor-head compo- 
nents and robust one-piece 
main blade holders with dual 
radial bearings and thrust 
bearings. The SR blades are 
longer and weighted, for 
both higher top speed and 
better autorotation perfor- 
mance. Structural improve- 
ments include stronger, more 
rigid servo mounts, and 
longer, stiffer landing gear. 

A greater total collective 
pitch range of 24 degrees assures enough 
positive and negative travel for aerobat- 
ics, although it won’t all be used for train- 
ing or sport flying. 

ASSEMBLY 

Kyosho has always been a leader in pro- 
ducing graphically illustrated instruction 
manuals, featuring numbered assembly 
steps with exploded views that are 
accompanied by some brief test. Full-size 
sketches of the required 
loose hardware items are 
also included. Elsewhere 
in the booklet, all parts 
are cross-referenced by 
key number, description, 
bag number, step number 
and spare parts pack 
number. This approach is 
quite effective at show- 
ing how the parts fit 
together and in what 
sequence they should be 
assembled. However, 1 
feel that the customer 
should be given extra 
advice on some of the 
more critical procedures. 
For example, I damaged 
the plastic tail-rotor pitch 
plate because the instruc- 
tions did not indicate that 


its brass bushing was reverse-threaded. 
Fortunately, a nice fellow on the Tower 
Hobbies helicopter hotline agreed to pro- 
vide a complimentary replacement. 

The manual also had a few minor dis- 
crepancies in the hardware callouts. For 
example, the first step — flybar installa- 
tion — illustrates an M4x5 (that’s 4x5mm) 
setscrew, while only an M3x4 fits and is 
supplied. Generally, it’s that easy to spot 
mistakes, especially if you’ve sorted all of 
the different screw sizes into an egg car- 
ton or muffin tray. 

The assembly sequence must be fol- 
lowed quite precisely. The rotor head is to 
be built in five steps until it is ready to 
place on the main shaft. The shaft already 
had the mixing levers, pitch slider and 
swashplate installed — a big time saver. 
After adding the main drive gear onto the 
shaft, that entire subassembly is put aside 
until the joining of the two side frames. 
The servo tray and the engine subassem- 
blies must also be prepared in advance. 

THE POWER UNIT 

The engine, mount, clutch, fan and shroud 
go together to form a conveniently 
removable power system. A helicopter 
engine of .30 to .35cid is required, and for 
this review. Great Planes provided an 
O.S.*.32H. The kit included a handy, 
deep-socket tool for tightening the fan 
nut. Unfortunately, even the SR model 



Completed helicopter main frame has the motor, gears and 
rotor shaft already installed. Inverted engine location is unique 
to Concept helicopters. 


SPECIFICATIONS 

Model name: Concept 30 SR helicopter 

Manufacturer: Kyosho; distributed by Great Planes Distributors 

Rotor diameter: 47.25 in. 

Blade style: Symmetrical section, wood construction, weighted 
Weight: 5.5 lbs. 

Length: 40.6 in. 

Engine size: .30 through .35 

Sug. retail price: $569.95 (Tower Hobbies) 

Features: intelligent use of high-strength plastic components in frame 
and rotor head; modular engine installation with rear cone start; easy 
construction and control set up; pictorial instruction booklet. 


Hits: 

• Convenient size and economical price range 

• Popular upgrades included as standard parts 

• Docile and forgiving flight characteristics for beginners and sport 
pilots 

• Agile and responsive flight characteristics for advanced and hot-dog 
pilots 

• Easy to maintain and repair 

Misses: 

• Instruction booklet could use more explanations to accompany the 
drawings 
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FLIGHT PERFORMANCE 

• Hovering 

The hover is stable, with good control authority and pre- 
dictable response. The initial control settings enabled 
hovering within the range of the transmitter trims. Thus, 
with careful building, a beginner should get off to a good 
start. Once the engine’s needle valve has been set prop- 
erly for a moderate hovering rotor speed, the Concept 30 
SR will gently rise from the ground without being 
twitchy. Control response for maneuvering and for atti- 




Completed 
rotor head 
showing all 
linkages. 


still comes with the original plastic 
starter cone instead of the longer- 
lasting aluminum accessory part. 
When the side frames are joined, 
they capture the engine module. 


accommodate any average-size ser- 
vos. For helicopter service, dual-ball 
bearing servos are preferable; mine 
are Futaba S5I01. I am using the 
economical single-rate Futaba G154 


tude correction is positive, yet well-damped. It is rela- 
tively easy to hold constant altitude, position and head- 
ing. Being small and light, it is somewhat sensitive to 
gusty wind conditions, but outstanding for its class. 
Overall, it will build confidence in beginners and enable 
the more competent flyers to feel relaxed. 

• Flying Circuits 

The rotor-head design and its geometry produce stable 
and groovy forward flight. There is very little of the 
unwanted pitch-up tendency that is occasionally present 
in some helicopters. The machine tracks well, staying on 
heading with the tail properly following the nose. Top 
speed can vary from moderate to quite rapid, depending 
on the power available and rotor head rpm. The O.S. 
.32H is more than adequate, and it really comes alive 
with the optional Helimax* tuned pipe. Use of the initial 
blade pitch setting and just moderate control throws 
produces a comfortable range of speed and maneuver- 
ability for pilots who are progressing to forward flight. 
However, the low-pitch setting of zero degrees should be 
reduced to about minus two degrees once the pilot is 
ready for a steeper descent when returning from forward 
flight into a hover. 

• Flying Aerobatics 

When set up with extremes of pitch and control travel 
and using a hot engine, it appears that the Concept 30 
SR has unlimited aerobatic capabilities. I have seen them 
flown forward, backward and sideways, while right-side 
up or upside-down. Hot-dog maneuvers include such 
weird things as backward loops and rolls, inverted back- 
ward figure eights and stationary flips to inverted and 
back upright. While the exceptionally skilled pilots make 
it all look too easy, what it means to the advancing pilot 
is that the machine will be capable whenever you are 
ready to try something new. Another advantage is that if 
you have good reflexes, you can safely bail out of a 
maneuver that isn’t going well. Although, in general, a 
.30-size helicopter lacks the mass and inertia for utmost 
smoothness and precision, this model’s mechanical 
design and its weighted blades seem to offset that disad- 
vantage very well. For example, autorotations are partic- 
ularly good, with lots of reserve energy for the landing. 



Lett: tail rotor 
showing pitch 
change linkage. 


Right: the main 
rotor shaft 
comes with the 
swashplate and 
mixing linkages 
already 
installed. 



along with the main shaft, the tail 
counter gear, the fuel tank and the 
servo tray. This is followed by 
installing the landing gear. 

The tail rotor shaft, bearings and 
pitch slider must be assembled prior 
to fitting the gears and installing the 
unit within the tail 
gearbox. Note that 
the plastic pitch plate 
is screwed onto the 
slide bushing with a 
left-hand thread, 
although not indicat- 
ed in the instruc- 
tions. Installation of the tail boom to 
the frame readies the machine for 
radio installation. For this project, I 
used an early version of the Futaba* 
7-UHP helicopter system (now 
referred to as the Super Seven). The 
Concept’s molded plastic trays will 


gyro. The control rods were installed 
according to the instructions, with 
the exception of the throttle. Since 
the frame was right in line with the 
carburetor’s ball link, I used a piece 
of after-market threaded rod with a 
couple of bends for clearance. 

FINAL SET-UP 
HINTS 

Unfortunately, the 
instructions lack 
specific reference to 
servo-arm length or 
control-rod travel 
distance, which would be of benefit 
to the newcomer. The illustrations 
show the use of the outermost holes 
in what must be assumed to be stan- 
dard-size servo wheels. There is an 
informative guide for setting up the 
Futaba Super Seven transmitter, but 


After a few weekends 
of practice, I had gotten 
accustomed to flying 
inverted circuits and 
did my first outside 
loops. What a thrill. 
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The Concept's 
molded plastic 
trays will 
accommodate 
any average 
size servo. 



it does not determine the actual control 
sensitivity. The included punch-out. craft- 
paper. main-blade pitch 
gauge does, however, pro- 
vide an excellent range of 
settings for a beginner. 

Experienced pilots will set up 
the linkage to their own pref- 
erences. For example, I 
adjusted the mechanical link- 
ages for extreme throw and 
used the programmable radio 
to initially obtain moderate control travel 
and pitch curve. The remainder will be 
used for aerobatics. I am using minus 
seven to plus nine 
degrees of collective 
pitch for switchless 
inverted. 

AT THE FLYING 
FIELD 

Hover trimming was 
routine, except for a 
rather sticky tail- 
rotor pitch-control 
linkage. Judging by 
past experience, this 
is uncommon on 
Con-cept 30 heli- 
copters. I eventually 
traced the problem 
to tight ball links at 
the tail rotor blade 
holders, which still 
use integrally mold- 
ed pivot balls. For a 
simple solution. I used an old trick of plac- 
ing a metal ball into the plastic clevis and 
lightly squeezing with pliers. This leaves a 
slight depression in the interior of the cle- 
vis and thus reduces friction. It proved to 
be a complete cure, and the testing was 
resumed with flying circuits and then pro- 
gressed to aerobatics. 

I was eager to try many of the maneu- 


vers that I'd seen performed at demonstra- 
tions by topnotch hot-dog pilots and facto- 
ry fliers. I had already flown 
some switchless inverted on 
another helicopter (rest its 
soul), so it was onward and 
upward with the Concept 30 
SR, and over onto its back. 
Not only was the helicopter 
very responsive, but it was 
also stable and predictable. 
After a few weekends of prac- 
tice. I had gotten accustomed to flying 
inverted circuits and did my first outside 
loops. What a thrill. Being quick and agile, 
this model is some- 
what better suited to 
freestyle aerobatics 
than precision hov- 
ering maneuvers. 
On the other hand, 
in spite of its small 
size, it is also one of 
the most docile and 
forgiving heli- 
copters for learning 
and sport flying. 
Because of its 
mechanical design 
features and high- 
quality parts, the 
Kyosho Concept 30 
SR is about as close 
as you can get to an 
all-purpose heli- 
copter. 

*Here arc the addresses of the manufacturers 
mentioned in this article: 

Kyosho: distributed by Great Planes Model 
Distributors. P.O. Box 9021 . Champaign. IL 
61826. 

O.S.: distributed by Great Planes Model 
Distributors. 

Putaba Corp of America. 4 Studehaker, Irvine. 
CA 92713. 

Helimax : distributed by Great Planes Model 
Distributors. ■ 


Being quick and 
agile, this model is 
somewhat better 
suited to freestyle 
aerobatics than 
precision hovering 
maneuvers. 



Partially assembled rotor head. Note the lly- 
bar seesaw linkage and the individual blade 
axles. 


FLIGHT 

INSTRUCTORS 

NEEDED 



The AlrCore 40 Family Trainer 


Dear Fellow Modeler: 

If you are an experienced modeler, no 
doubt you remember your first days in 
the hobby. Chances are, some nice 
modeler reached out and lent you a 
hand, offering advice, guidance and a 
little moral support. Isn't it time you 
returned the favor? 

GIVE THE GIFT OF FLIGHT - This year, 
why not bring someone new into the 
hobby, or be that special friend. Many 
people want to learn our hobby, but they 
need a little encouragement and 
someone like you to answer questions 
and get them started. If you invest a little 
time, and give back to the hobby some of 
what it has given to you, you will be 
rewarded many times over for your effort. 





The Barnstormer 40 "Bullet Proof" Biplane 

Our mission at U.S. AlrCore is to help 
people learn to fly, and supply them with 
rugged planes that survive their learning 
experience. (We even offer a crash- 
guarantee* on the AirCore 40 Family 
Trainer.) Regardless of your airplane 
preference, we hope you share our belief 
that there are few hobbies offering the 
friendship, enjoyment or education that 
modeling has to offer. 

George Barker Lawrence Ragan 

U.S. Air Coreas** 

Model Arcralt Manufacturing 

4576 Claire Chennault, Hangar 7 
Dallas, TX 75248 
214-250-1914 

‘Call or send for details of the crash guarantee. See 
your local hoDDy dealer for AirCore Kits. New VHS 
Video Catalog available for $7.00 plus S3.00 shipping 
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Rotary- wing Roundup 


NEW HELI PRODUCTS 

JR 

JR X-388S Heli Radio System 

This radio is an advanced version of the X-347. The X-388S heli is one of three different X- 
388S transmitters. It has switches and knobs positioned and defined with helicopter control 
in mind, giving its user the most convenient operation possible. It also has the internal soft- 
ware of the X-388S glider and airplane transmitters to permit operation of those model 

types. The 388S heli version has a balanced, 
ergonomic radio case, eight channels, eight 
model memory and powerful programming 
options: stunt trim, hold rudder, etc. The 
S-series PCM processing in the X-388S pro- 
duces ultra-precise 1024 servo resolution and 
industry-leading servo response lime. It’s 

also sold with JR’s new 649S receiver. The smallest, lightest 9-channel receiver 
made, the 649S includes a new version of their ABC&W™ circuitry, which assures 
glitch-free model operation on all channels. 

Price: $609.95 to $ 1 ,049.95 (depending on servos and modulation). 

Horizon Hobby Distributors, 4105 Fieldstone Rd„ Champaign, IL 61821; 
(217)355-0022. 


GREAT PLANES 

Kyosho Zeal Gyro 

The Zeal Gyro has two independently set levels of gyro control with a 6-channel heli 
radio. Fliers can set one level for greater sensitivity to “lock -down” the tail during hov- 
ering. and set the other for less sensitivity and more tail control during aerobatics. 
Because of a special, light flywheel design, it's 30 percent lighter than many other com- 
parable gyros, yet it maintains the momentum of heavier models. It's especially suited 
to .30-size (and smaller) helis. Specifications: current draw — 60mAh; power source — 
4.8V to 6V common power supply; amp section — 1.5x1. 1x0. 4 inches; gyro — 
1 ,6x 1 .4x 1 .3 inches; gain controller — 1 ,3x 1 .0x0.5 inches. 

Part no. KYOM1I90 
Price: $159.99 

Great Planes Model Distributors, P.O. Box 9021. Champaign. IL 61826; (217) 
398-6300. 


HEL-X CORPORATION 

Composite Side Frame System 

This Hirobo Shuttle upgrade is made of a military-grade composite material that provides 
superior strength and helps damp vibration. The side-frame system includes ail the bearing 
blocks, boom-mounting blocks, spacers and screws needed for assembly. Its design allows 
your Shuttle to be stripped down and reassembled with all of its original parts on the com- 
posite side frames. It's intended for engine sizes with .28 to .46 cid, and all Shuttle SE 
Gold upgrades are compatible with it. 

Part no. A5050 
Price: $ 1 29 

Hel-x Corporation, 558 Highland Ave., Upper Montclair, NJ 07043; (201) 744-4962. 

Descriptions of new products appearing on this page were derived from press releases supplied by the manufac- 
turers and/or their advertising agencies The information given here does not constitute an endorsement by 
Model Airplane News, nor guarantee product performance or safety 
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by JEF RASKIN 



10TH ANNIVERSARY 
GREATER SOUTHWEST 
FAN FLY 

Subject: the title tells it all. 
Source: Telslar Video Pro- 
ductions Inc.. 1501 S. Decker 
Ave., Sle. 109, Sluart, FL 
34994: (800) 972-4847 or 
(407)671-6144. 

Summary: exciting models lo 
watch, interesting information 
on ducted tans. 

List price : $24.95 (plus 
$3.25 S&H). 

Approximate length : 88 

minutes. 

This tape is a treat, not 
only for its display of over 
an hour of great ducted-fan 
flying, but also for its gra- 
cious spirit and helpful 
presentation. 

1 still tend to think of 
ducted fans as being new 
kids on the block, but this 
event has now- been going 
on for a decade. Dozens of 
fans flocked to Lockhart. 
TX, which is near Austin, 
to see these sophisticated, 
handsome, intricately de- 
tailed models. The ducted 
fans not only look decep- 
tively realistic, but they fly 
and taxi like their big 
brethren as well. I'll admit 


that I usually don't like 
"big," and I am not partial 
to jets, but this tape made 
me want to run right out 
and get a ducted-fan unit 
and build something fast 
around it. It's contagious. 

Narrated by CD Rich 
Shafer, this video leaves 
you with the feeling that 
you've been there. It con- 
centrates on the exciting 
moments, lots of fine take- 
offs and well-taped land- 
ings. Each pilot and 
builder is briefly presented, 
and their names appear on 
the screen (a practice every 
video should follow). 
The few crashes are spec- 
tacular. 

If the products used in 
building fan jets interest 
you. you will appreciate 
that the names and ad- 
dresses of the people mak- 
ing and selling the prod- 
ucts are given in an 
"advertising" segment at 
the end. 1 think that this is 
a very good idea: stacking 
the ads at the end doesn’t 
interrupt the flow of 
the video, and the advertis- 
ers can take the time to dis- 
play addresses, show prod- 
ucts. and give detailed 
information. 

Along with the flying, 
there are a few interviews, 
for example, one with 
1 0-year-old contestant 
Daniel Ligon. who flies a 
MiG 15. and another with 
Top Gun second-place flier 
and Best of Show at 
Toledo builder Jerry 
Caudle. His plane, w'hose 
airframe alone took 600 
hours to build, flies at 
1 80mph. A servo opens the 


canopy (though not, I 
hope, at 18()mph!). We 
barely see a low pass of 
one of the planes at 
2l8mph. This segment 
doesn't take long. If all this 
isn't enough, the tape also 
features a full-scale flyby 
and one of the best R/C 
helicopter aerobatic rou- 
tines I have yet seen on 
video. If you like ducted 
fans or jets, or are willing 
to risk being sucked into 
this phase of our hobby, 
buy this tape and run it 
through your VCR. You'll 
like what comes out on the 



WRING IT OUT, 
VOLUME III 

Subject: how to tty hot-dog 
aerobatics. 

Source: Carl Goldberg 
Models Inc. 

Summary: fancy flying tor the 
advanced aerobatic pilot: very 
well presented. 

List price : $29.99. 

Length : 52 minutes 

Having seen Volumes I 
and II of this series. I have 
been looking forward to 
the release of Volume III 

(Continued on page / 15 ) 


FOX 

MOKI 

GLUE SALE 


2 oi. THICK or THIN CYANOACRYLATE 

5.69 

8 or. BoMe EITHER ABOVE 

17.00 

MORRIS 5,15 or 30 MIN. EPOXY 9 or. 

6.96 

ACCELERATOR 10 or. 

6.45 

NEW FOX MUFFLER 

24.95 

FOX 15 BB 

51.95 

FOX. 19 BB RING 

55.99 

FOX .25 BB RC 

48.99 

FOX .40 ABC with SPINNER, 0ELUX 

69.99 

FOX .45 BB RING 

83.99 

FOX .40 BUSHING 

53.99 

FOX QUICKEE 500 RACING 

110.95 

FOX QUICKEE SPORT 

81.95 

FOX .50 BB RING 

88.99 

FOX .60 RING 

104.99 

FOX .60 ABC 

119.95 

FOX .74 EAGLE RING 

111.95 

FOX .74 ABC 

123.99 

FOX GLOW PLUGS-caid ol 12 Each plug 1.35 

OTHER FOX ITEUS 

CALL 

ASP .40 ABC 

78.95 

ASP 91 

125.99 

■ KiB ENGINES 

20 RC Sportster 

42.45 

28 RC Sportster 

46.45 

40 RC 

65.45 

45 RC Sportster 

58.45 

45 RC (FAN) 

144.99 

61 RC 

78.45 

65 Sportster w/slenc*r 

61.45 

62 OF. (Byron) 

220.45 

.21 RC Outboard (3.5) 

109,45 

.45 RC (7.5 Inboard) 

128.45 

.45 RC (7.5 Outboard) 

124.45 

.67 RC (1 Icc OuBxsard) 

188.45 

■ MASTER (RUSSIAN) ENGINES 

61 Side or Rear Exhaust 

249.98 

.049 Racing Engine 

45.00 

■ ACE 

Ace Ptoslar Rado 

467.58 

Ace 4 Channel Rado 

255.81 

Ace DIGIPACE II 

142.25 

Ace Poweihande 

21.95 

Ace Fieldcharger 

4695 

Ace Big Bingo 

136.95 

■ KTTS:ACE, Slg., etc 

CALL 

YARD DART 

87.95 

KAOS 60 

107.99 

QUICKEE 500 

47.99 

ARF Qudree 500 

66.79 

ROYAL P-38 Ughlrtng 

237.99 

SIG Kadet Mark II 

47.99 

SIG Kadel Senior 

5199 

SIG Kougar Mark II 

54.99 

■ ROYAL ENGINES 

.46 RC BB SCHNUERLE ABC with MuUler 

72.99 

.28 RC BB SCHNUERLE ABC with Muller 

54.99 

.25 RC BB SCHNUERLE ABC with Muller 

53.99 

■ DAVIS DIESEL PRODUCTS 

CALL 

■ MOKI ENGINES 

.15 TR Team Racer 

229.95 

.15 ABC Racing Model 

125.00 

.15 Sport Model 

65.00 

.61 LSABC Rmg 

195.00 

.61 LS ABC 

202.85 

1.80 Ring 

295.99 

3.6 Inline Twin 

562.00 

.51 Ring 

176.00 

■ Receiver Pack 500 MA J Connector 

12.99 

■ A-Juslo-Jig-Fiihouse 

69.99 


MORRIS HOBBIES 

11 69 Eastern Parkway 
Louisville. KY 40217 

1-800-826-6054 

Sbippinq & Handling S&.&5 • VISA/MC Accepted 


Call Anytvrw tor Volume Discount 





FINALL Y. . . TAKE THE FEAR OUT OF FL YING TWINS! 


NOW with the new Safety Sync, any pilot can safely enjoy the thrill of flying a twin. 

the major problem wilt any twin project Is lhal il you lose an engine mere is a great Sanger ol losing lire plane With the new Salety 
Sync on boars il you lose an engine or have a maior RPM differential in the air or on the ground, both throttle servos will automatically 
move lo a sate low speed selling Your plane will then slow down without any snaps or spins. To regain engine control, just bring the 
throttle back to minimum and the Safely Sync will return the control to you. 

FEATURES: 

• the Safety Sync will syncronire both engines throughout the entire throllle range The slower engine's throttle servo will 
advance as required 

• Automatic throttle servo cul back ol both engines il excessive RPM differential is detected by the Salety Sync (sync lailure 
mode) 

• Adjustable low engine speed in sync lailure mode and adjustable RPM dilterential lo enter sync failure mode 

• Adjustable throttle set point to exit sync lailure mode and bypass push button lo allow runup of one engine 

• Adjustable maximum RPM range 5.000-25.000. 

• Output to drive Strobe light indicator Provides a visual alert il the Salety Sync has switched into the sync lailure mode With 
other planes in the an. you can t always hear that you have lost an engine 

• Comes complete with connectors (specify), easy to mount magnetic pick up coils, spinner magnets, and instructions. 

• Dimensions 1 " x 2" x 4" ( 2oz • Low power consumption CMOS design 

Check or Money Order to: R/C USA • P.O. Box 323, Virginia City NV 89440 (Nevada residents add applicable sales tax) ran CALL (702) 847-9049 


PROPELLER 

( Continued from page HO) 


able to narrow your choices of propellers a 
bit for your next venture into the sprint elec- 
tric competition. This may save you a little 
money and possibly a lot of time. Till we 
talk again! 

*Hcre are the addresses of the companies mentioned 
in tlii.\ article 

Astro Flight Inc.. 133/1 Reach Ave . Marina Pel Raw 
C'A 90292 

Normark Electronics, I7IO E 7Hth St.. Minneapolis. MN 
55-123. 

Master Airscrew, distributed In Windsor Propeller Co.. 
3219 Monier Co.. Rancho Cordova. CA 957-12. 
Aeronaut, distributed by Hobby Lobby Inti.. 5614 
Franklin Pike Cir.. Brentwood. TN 37027. 

Sonic Tronics Inc.. 7S65 Mill Rd.. Elkins Park. PA 
19117. 

Zinger; distributed J&Z, 25029 S \ ernumt Ave.. Harbor 
City. CA 90710. ■ 


FOAM CUTTER 

(Continued from page 5 fit 


inch of the work surface: make sure there is 
clearance for the balance weights. Check the 
direction on the "point" wheel; it should 
move the bow towards the side with the 
longer cut. Failure to do this results in the 
bow’s moving sidew-ays, causing the pull- 
cord clip to rub against the template. 


CUTTING DIFFERENT FOAMS 

Dow PRB foam is recommended in the 
manual. Don’t knock yourself out trying to 
find this foam unless you are in an area 
where stucco is commonly used in build- 
ings. You just won’t find it in the East 
(unless you want to buy enough foam for a 
lifetime). The Feather Cul works equal ly 
well on blue Dow Styrofoam. Dow 
Greyboard. pink Foantular 150 and various 
densities of white-bead foam. As you gain 
experience with the cutter, you will fine- 
tune the temperature and weight location to 
optimize the cutting speed. The biggest 
improvements in core quality over hand cut- 
ting comes when you cut dense foams like 
the blue Styrofoam. 

If you are looking for a high-quality foam 
cutter, consider the Feather Cut. Il is capable 
of producing quality cores, and its use can 
be mastered quickly. The setup and opera- 
tion is simple and only requires one person. 
When not in use. it stores conveniently and 
takes a minimum of space in the workshop. 
The Feather Cut is a good investment for 
clubs or prolific builders. 

*Here are the addresses of the manufacturers men- 
tioned in this article 

Tekoa: The Center of Design. 3219 Canvon Lake Dr.. 
Hollywood. CA 9006B ; (213) 469-55H4. 


Weston Aerodesign, 944 Placid Ct.. Arnold, MD 2/012: 
(301)757-5199 

IJM Associates, 1300 N. Bov Ridge Rd.. Appleton. Wl 
549I5-2S54 .(414) 73H4H4H. ■ 


ROBART 

(Continued from page 6!) 

electronic spark advance. Both of these 
ignition systems will be available as extras 
from Robart. The welded, steel-tube engine 
mount with rubber soft-mount points comes 
with the engine, and it’s meant lo solve any 
mounting problems. Out of the box, it’s 
easy to mount the engine on the firewall. 

Considering its 9 |1 /n>-inch outside diam- 
eter, the engine will fit into many different 
models now on the market — as long as they 
have the proper ground clearance for that 
26-inch-diameter prop! 

The selling price for the first run of 
engines will be $3,500 for the glow version 
and S4.000 for the spark-ignition version. 
The price will go up after each production 
run. Whether you plan to pul your Robart 
radial in a glass case, or run it in a scale 
round-nose warbird as Bob intended, it’s 

(Continued on page 104) 
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INTRODUCING A NEW LINE 


PRECISION PROP NUTS AND HURS 

NOW A GREATER CHOICE IN QUALITY TRU-TURN PRODUCTS: 


• 3 sizes of PROP NUTS ranging from W to %" diameter in 2 
shapes, available from stock in all R/C engine thread sizes. 

• 5 sizes of PROP HUBS ranging from 1” to 2" diameter in 2 shapes. 

• These new PROP NUTS and PROP HUBS are in addition to our 
existing line of precision aluminum spinners, which range from 1 Vi 
to 6" in over 90 shapes, sizes, and blade configurations. 

•The all-new Tru-Turn PROP HUB line is complemented by our 
extensive line of over 70 adapter kits. 

• Tru-Turn makes an adapter for all production R/C engines on the 
market. If you have an adapter problem, help is only a phone call 
away. See your hobby dealer, or call us direct. 



fou “ 

/Z Made in the USA 


PRECISION MODEL PRODUCTS 

by Romeo Manufacturing, Inc 
QUALITY • VERSATILITY 
GREAT LOOKS • SAFETY 
P.O. Box 836. South Houston, 

TX 77587; (713)943-1867 
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DAVE BARON. PILOT 



I ’VE BEEN building R/C air- 
craft for six years, but 
until now, they’ve all been 
U.S.-made, so I was very 
pleased when Model Air- 
plane News invited me to build 
and review a new German 
model. Designed and manu- 
factured by Modell and 
distributed here by Hobby 
Lobby*, the Romeo sounded 
like a challenge. 

The kit’s package showed 
detailed photos and gave 


information on the Romeo’s 
construction and intended 
flight envelope. All the parts 
were neatly packaged, and 
the exceptionally good balsa 
and flawless lite-ply immedi- 
ately caught my eye. (It’s 
better than any I’ve used.) 
The parts were numbered, 
and my overall impression 
was that this kit would be a 
breeze to construct. And 
then I looked at the plans 
and the instructions.... 




ROMEO 


The engine — in this case an RJL 
.61 — is mounted at a 45-degree 
angle so that the tuned pipe 
lines up in the ventral channel. 
Motors generally have a much 
more reliable idle in this posi- 
tion than in the 90-degree 
inverted position. 


The plans are quite good. The lines on the 
three, fine, highly detailed sheets are crisp 
and clear. Page 1 shows an invaluable 
exploded view of the completed aircraft; 
pages 2 and 3 show the fuselage and wing 
and tail assemblies. The words on the draw- 
ings are, however, all German. "No prob- 
lem," I thought. "I'll read the instructions.” 
Five comprehensive pages (no photos) give 
orderly construction steps, beginning with 
the fuse and tail assemblies and going on to 
the wing. Although the instructions are in 
English. I spent a considerable time deci- 
phering “lingo," e.g., “schwerpunkt" means 
CG. etc. The instructions are at times 
overstated, which is often the case when 



This hideaway channel not only gives the Romeo 
a very clean appearance, but it may also provide 
a sound-deadening effect. 

translating technical data from German to 
English. This “phenomenon" can sometimes 
make a simple job seem more complex than 
it really is. 

The hardware package includes all the 
screws, washers, cables, bellcranks. etc., you 


FLIGHT PERFORMANCE 


•Takeoff and landing 

With its low, wide stance, the Romeo is a 
very easy tail-dragger to manage during 
taxiing, takeoffs and landing roll-outs. Only 
slight rudder control inputs are necessary 
owing to its long tail moment. If short take- 
offs are required— or just your “thing" — the 
Romeo is up to the job. 

• High-speed handling 

It's very stable in gusty conditions. The 
Romeo maintains its heading well, even in 
the wind. Though it did snap in tight loops, 
this was caused by too much elevator throw. Control adjustment corrected the problem. The 
aircraft did not require trim changes at different throttle settings; it tracks very well, and its 
clean, appealing form offers outstanding penetration. 

• Low-speed performance 

In a word, excellent! Low-speed stalls usually cause the nose to drop straight ahead. This is 
followed by a flat recovery and fly-out after it has regained air speed. No trim adjustments are 
necessary when changing from high to low speed. Low speeds require minimal elevator back- 
pressure. The Romeo’s high aspect ratio produces long glides with positive lateral control at 
all times. Its low drag does give it a slight tendency to over-shoot on still days. Though this 
model has excellent glide and stall characteristics, you can push things too far. especially in 
gusting ground winds. It’s best to keep a little throttle at hand, because a wingtip can drop— 
especially if the gust it's riding suddenly dies! 

• Aerobatics 

The plane performs good axial rolls and clean snaps. The Romeo tracks through beautiful 
inside and outside loops, but don’t expect fun-fly diameters from a design like this. With its 
0-degree incidence and center-line mounted wing, the Romeo tracks well in all attitudes, 
including knife-edge flight. Overall, this high-aspect-ratio design really lends itself to large, 
graceful aerobatics. Because it’s durable and has fixed gear, the groovy-looking Romeo is a 
great choice for Sunday sport fliers who want to hone their pattern skills. 



need to complete the plane, and everything Is 
of the highest quality. 

With all my previous building projects. I 
just seemed to jump in and build, but with 
this kit. I had to think ahead — not because 
the kit is more difficult to build, but because 
the instructions are different from those most 
of us are used to. 

CONSTRUCTION 

Using simple techniques, the fuselage is 
made of built-up lite-ply. The sides are in 
one piece, and the bottom is in three parts 



The cowl is not only aesthetically pleasing, but it 
also seems to deliver sufficient airflow for good 
cooling. 



As the wings slide onto the mounting tube, they 
also key into the fuselage side through an 
alignment-peg (note arrow) in the wing root. 


that are assembled in such a way that they 
make a "channel" for your exhaust header 
and muffler. This is a clean design, and I 
think it also helps to reduce noise. In opera- 
tion. the fuselage has shown itself to be 
strong enough to take rough landings and a 
cartwheel on occasion. 

The turtle deck and the front fuel-tank 
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The Romeo comes packaged very well, and all 
materials are ol high quality. 


The luselage-top components are pretabricated 
assemblies of cut loam and obechi. 

whal I'm used to. The aircraft accepted these 
changes very well. 

The fin. rudder and horizontal stabs are 
built up with balsa, tapered by sanding, and 
then sheeted. (The high-quality tail-feather 
parts are numbered.) The elevators are of 
solid balsa. 

The strong aluminum landing gear is bent 


ROMEO 

cover are unique. They're made of molded 
Styrofoam covered with thin obechi wood — 
easy and quick to do. The cockpit and the 
canopy fit between these two parts, and the 
joint is accurate. 

The wing is constructed in halves. Each 
half is attached to the fuselage by slipping it 
over an aluminum tube and securing it with 
a bolt. Aligning pins are located at the rear 
of the root rib. Most of the wood is balsa, 
but the innermost ribs and wing-bolt plates 
are plywood and hardwoods. Start with the 
ribs and the hardwood spar, then install the 
leading and trailing edges, the leading and 
trailing balsa planking and the rib caps. 
After making the wing halves, cut out the 
ailerons, plank the aileron leading edge and 
wing trailing edge with balsa, sand, and set 
aside for final assembly. I had to add a sup- 
port between each rib and planking, though. 

The ailerons are operated by a push-pull 
bellcrank and rod system. I elected to use 
one servo for each wing half because it's 


SPECIFICATIONS 

Model name: Romeo 

Distributor: Hobby Lobby (mfg.: Modell) 

Type: sport 

Sug. retail price: $129 
Wingspan: 63 in. 

Wing area: 570 sq in. 

Weight: 7.5 lb. 

Length: 49 in. 

Motor/engine used: RJL .61 2-stroke 
No. ot channels req'd: 4 (aileron, elevator, 
rudder, throttle) 

Prop used: 11x6 
Radio used: Futaba 7UAP 
Washout built into wing: yes 
Airfoil type: NACA 2415 
Wing construction: balsa 
Kit construction: ply and balsa 
Optional accessories used: none 

Features: all-wood construction, precision- 
cut balsa parts; preformed fuselage top; 
accurate and detailed plans; complete hard- 
ware package. 

Hits 

• Operates quietly owing to muffler channel 
in fuselage 

• Large cowl is easy to work with 

• Long, slow approaches 

• Very stable in flight 

• Exploded-view plans 

Misses 

• Instructions not well-translated 

• Plans labeled in German 


The luselage structure is strong with its plywood 
sides and aluminum wing-mounling tube. 


The tail group is composed ot ridged, built-up 
and sheeted components. 


for you at the factory. It seems to absorb 
shock very well, but it isn't so springy that it 
has the extra landing bounce that we all 
know so well. 

POWER 

Choose your favorite engine mount, bolt it 
to the firewall, and install your engine. 
That's it! Be extremely careful when align- 


The Romeo is a natural tor a two-servo aileron 
system conversion. These two photos tell the 
story better than words. 


ing the exhaust stack through the landing- 
gear mount and into the exhaust cavity. With 
the help of Mac's Products*. I was able to 
obtain an almost perfect fit with an exhaust 
header, a rubber exhaust extension, and a 
round Graupner* muffler. (Most tuned pipes 
will fit in this cavity.) 

The unique engine cowl is quite function- 
al. It's large enough to allow you to vary the 
engine's position; it's easy to install on the 
fuselage: and it allows cool air to circulate 
around the engine. My experience led me to 
strengthen the inside of the cowl with a lin- 
ing of fiberglass tape and epoxy. The plastic 
cowl seemed strong enough to withstand a 
certain amount of abuse, but for my own 
peace of mind. I gave it that extra support. 

ROMEO GOES UNDERCOVER 

The cowl is painted, but the rest of the air- 
craft is covered with Hobby Lobby 
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Oracover. Oracover. isn't difficult to apply, 
but I recommend that you read the instruc- 
tions so that you'll understand how this cov- 
ering works and why. It sticks to wood at 
low temperatures, but it can be peeled off 
and re-applied if you make a mistake. It's 
then heat-shrunk to make a very light cover- 
ing. 

My covering is perfect — no wrinkles, 
seams, etc. In fact, at the field, a novice 
asked me if it was very hard to spray-paint a 
plane such as the Romeo! The German self- 
stick decals on the cowl and near the exhaust 
port give the Romeo a special finishing 
touch, and after many flights, they're still 
stuck fast. 


WIRE BENDERS 


K&S ENGINEERING 
6917 W. 59th St. 
Chicago. II.. 60638 
(312) 586-8503 


Juc. 


No. 322 


Stock No. 


No. 323 


322 Mighty Wire Bender 

323 Mini Wire Bender 

324 Coil Winder 


K&S ENGINEERING has two 
wire benders that will satisfy 
any craftsmen and modelers. 
They will solve most bending 
problems including music wire, 
square, and rectangular shaped 
metai. The Co| , winder gives 
you the freedom to 
customize landing gears, 
steering, arms springs, 
or any wire project 
you are building. 


JL 




No. 324 

SEND $1 EOR PRICE LIST AND CATALOGUE 



POWER AND CONTROL 

I use a Futaba* 7UAP 4-channel radio with 
five servos. Throttle, elevator, rudder, 
ailerons are the four channels used, with 
mixing for flaperons. There's more than 
enough room in the fuselage for the battery', 
the receiver and the servos. 

My high-quality. U.S.-made. RJL* .61 
2-strokc engine features Schnuerle porting, 
low vibration and good power. (I’ve seen the 
RJL .61 advertised at around $100. This has 
to be one of the best deals available.) I 
broke-in my engine with four. 8-ounce tanks 
of 5-percent-nitro fuel. It gives good 
response and provides enough power for an 
almost unlimited vertical climb. 

After an adequate engine warm-up, the 
Romeo taxied out for its first flight. With 
full throttle and minimum right rudder. 
Romeo was Hying in approximately 20 to 30 
feel (see flight performance sidebar). While 
flying it, I have encountered every conceiv- 
able situation: high winds, updrafts while on 
final approach, dead-sticks and loss of 
power because of running with a fuel mix- 
ture that was too rich (all caused by pilot 
"tinker-itus"). 

I've neither pampered nor abused my 
Romeo. On every outing to the field, it has 
flown without fail, and it has survived many 
rough landings. It's by no means a begin- 
ners' plane, but it’s fun to own. and you’ll 
improve your pilot skills by flying it. 


'Here are ihe addresses of the companies mentioned 
in this article 

Hobby l.obbv Inti., >P/4 Franklin Pike Cir . Brentwood. 
TN 37027 

Mac’s Products, 7V.1.S Carlton Rd . Sacramento, CA 
95826. 

Craupner; distributed by Hobbs l.obbs 

Futaba Corp. of America, 4 Stude baker, Irvine. CA 

92718 

RJL enterprises, P.O Box 5. Siera Madre.CA 91025 ■ 
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sax s<oi« Sukhoi SU-26mx »?«? 

84' UJINGSPflN * 1360SO " * 17 T0 20BS. fUl 
6NG- 8.0 TO 3.8 8CVC16 • 8.4 TO 3.0 4CVCL6 
Simple bolso ond plywood construction. 

Write or col For more Info. 

Forget what you've seen.. This Is Scolell 

Ohio ll/( Models 

42S1 Lutheran Church Rd. Germontoujn. Oh. 45327 



Composites! 


Front the fiberglass experts! This 
video shows and describes how easy it 
is to use composites and how to construct 
a basic lamination. 1993 catalog included 
with a Svoff coupon towards your first 
order. Approximately (>() minutes. Only 
$23.93 plus $4.50 
shipping and handling! 


Fibre Glast 

Developments Corporation 


( 800 ) 821-3283 
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Jeff Troy says “I wouldn’t 
think of covering a model 
without one of these!” 

Even with our high-tech Black Baron Iron, no 
one can be sure they’ve got the right 
temperature without a thermometer. That’s why 
all of the top covering manufacturers now 
strongly recommend you purchase one of our 
inexpensive Pocket Thermometers. It’s a tiny 
gauge that’s surprisingly accurate. All you do is 
place it on the sole of your iron and watch the 
needle go around. Takes about 30 seconds. Takes 
the guesswork out of covering. 

Isn’t it time you treated 
yourself to an iron you 
can trust? 



to discover that their 
constant temperature, 
up and 20 down. 



Most modelers are shocked 
iron cannot maintain a 
It varies about 40 degrees; 20 
No wonder they get bubbles and 
sags, and can’t figure out why. 

The best solution is to buy the top 
rated Black Baron Iron. It’s high-tech 
thermostat guarantees a temperature drift of only 5 
degrees! And it’s only a few bucks more. 

In addition, the Black Baron Iron has unique roll bars on the sides that 
fit neatly into fillets and undercambers. It’s coating is 100% Black- 
stone - a big improvement over the less expensive gray coatings. 


420 Babylon Rd, Horsham, PA 19044 


ARF LASER 200 



W.S.: 70- 

W.A.: 767 sq in. 

Weight: 8.5 ■ 9 5 lbs 

RecEng 120 4 cycle 

90-108 2 cycle 


ARF Kit 5284 99 CON 
Basic Kit: S194.99 CON 
Add SIS 00 tor shipping A handling 

MANUFACTURED II 


ALL ARF KITS FEATURE: 

• Superior Hand Crafted FIBERGLASS Fuselage 

• Balsa Covered Foam Wings 

• BalsaTail £ Satisfaction 

• Aluminum Landing Gear . - Guaranteed 1 

• Hardware & Instructions 

Other Sports K its Include: 

• Pitts Special *5 45' • Cap 21 w s 58' 

• Diabolo w S 56' • Ultimate W S 60' 

• TR-260 W S 715‘ • Super Chipmunk W $ 58" 

CANADA 


For information, please send self addressed stamped envelope to: 


l+| 


GREAT KITS DIRECT 

5468 DUNDAS ST W.. SUITE 584 
TORONTO. ONTARIO CANADA M9B 6E3 


Phone Orders Call: 

(416) 464-4408 

2 w 


SORRY 
NO COD s 


ROBART 

t Continued from page 94 1 

likely to become a well-soughl-after piece 
of modeling history. 

* Here are the names of the manufacturers 
mentioned in this article 

Rohart Mfg., P C) Box 1247. 6 25 N. I2tli St.. St 
Charles. IL 6 0174 

Sonic Tronics Inc., 7R6S Mill Rd.. Elkins Park. 
PA 191 17 

McDaniel R/C Inc., lhS4 Crofton Bird.. Ste 4. 
Crofton. Ml) 2! 1 14. 


ULTRA SPORT 

(Continued from pane 69) 

ENGINE 

For power up front. I used the SuperTigre 
2500 engine. By the way. I placed a J’Tec* 
Snuffler muffler (which is recommended) on 
the engine. It performs well. I also used a 
J'Tec Snuff-Vibe isolated motor-mount sys- 
tem. This is a really simple mounting system 
that works well. 

With everything installed and the systems 
checked out, I headed to the Hying field for 
my first test flights. The final, finished weight 
of my aircraft was a paltry 1 2 pounds — a 
featherweight for an aircraft of this size. After 
I used the battery pack to shift the CG, bal- 
ance was right on the money. 1 used a 5-cell. 
l700mAh pack, which had punch to spare. 

CONCLUSION 

Overall, the US I OOO is a real comer. Any 
sport-level pilot can make it fly. and expert 
pilots will feel like playing “Tournament of 
«fikorrpHms "wiitfif. il‘s easy iu tkmli! ii' dan- 
dles well and it provides solid performance. 
It’s a "no-sweat" model for the big bird 
enthusiast. 

• Here are the addresses of the companies mentioned 
in this article 

Great Hanes Model Distributors, P () Hoi *1021 . 
Champa in". IL blS2b 

Hobbvpoxv Products. To Pine St . Rot kawav. NJ 07H6b 

Satellite City, P O Hot XJb. Simi. CA 93062 

Top Flile .Models; distributed by Great Planes Mode! 

Distributors 

Ace R/C Inc., lib W Hth St.. Box SI 1C. Hiftginsville 
MO 6 4037 

RCD, 10729 Wheat lands As e .Sic C. Santee. ( A 92071 
h'ulaba Carp, of America, 4 Studebaker. Irvine. CA 
927IR 

J'Tec, Ib4 School St.. Dais Cits. CA 9 4W4 



104 MODEL AIRPLANE NEWS 



ENGINE NOISE 

(Continued f ront page 77) 

owing to the airframe. Much to our surprise, 
the sound level of the engine with the stock 
muffler and the 1 1x6 rounded-tip wood prop 
jumped a full 3dB when we installed it on 
the model! This seemed like a good opportu- 
nity to test the effectiveness of soft mounts. 
The video's sound section concluded with 
this test and its results are shown in figure 9. 

Our quietest setup on the airplane at that 
time was the stock muffler, rubber soft 
mounts and the I 1x6 rounded-tip wood 
prop. Even wit,, all of these measures, we 
only succeeded in dropping the dB at 9 feet 
to 90 from the original 94 of the stock con- 
figuration. This was sufficient to meet the 
AMA's 90dB at 9 feel guideline, but we 
were not convinced that this was as good as 
it could be. In Part 2. we will describe fur- 
ther steps taken to reduce noise, and conclu- 
sions reached, based upon our field tests. 

Editors note : increasing the prop load to 
slow engine rpm usually results in some rise 
in engine temperature. If the propeller is too 
large, the heal generated can exceed the tol- 
erances of the lubricating oil. thereby dam- 
aging the engine. This can be a concern, for 
example, during prolonged periods of idling 
on the ground, where airflow can be inade- 
quate for cooling. The recommendations 
presented here should not cause concern. 
The authors point out that most modern 
glow engines, unlike their antecedents of 
only a few years ago. can handle slight 
overpropping safely. 

The tendency for heat build-up could be 
alleviated by changing the engine' s timing 
and compression ratio and increasing the 
size of the cooling fins. Manufacturers are 
currently trying to compromise between 
torque and horsepower to meet the largest 
sales market. As engine noise becomes more 
of an issue, market demand for quieter 
engines will grow. ■ 


VIDEO VIEWS 

(Continued from pant V3l 

with anticipation. I was not disappointed, nor 
will you be. Dave Patrick, who flies with a 
grace and precision that we would all do well 
to emulate (or at least envy), defines hot- 
dogging as "flying with perceived risk." For 
example, flying a 360-degree turn inverted at 
an altitude of 200 feet may be an example of 
precision flying; flying the same thing at an 
altitude of 2 feet is hot-dogging because we 
wait with trepidation for the ground to rise 
up and smite the model. A flat spin is more 
of a hot-dog maneuver than an ordinary spin, 
since we've all heard of the many pilots who 
have crashed when they failed to get out of 


Hobby Shop Directory 


Retailers: Make your business grow with new traffic 1 Now you can advertise your hobby shop in the Model Airplane News Hobby 
Shop Directory The listing will be published monthly and will be listed according to city and state You have 3 to 4 lines, approxi- 
mately 20 words, in which to deliver your sales message, plus space for your store s name, address and telephone number 


HOBBY SHOP DIRECTORY 
SPACE RATE 

• $1 79 per year 

• $97 for six months 

• $48.50 for three months 
—ALL PAYABLE IN ADVANCE 

Space reservations must be received by the 10th of the 
third month preceding publication (for example. January 
10th for the April Issue). 


FLORIDA— Winter Springs 

UPS orders shipped daily Dealer for Yellow Aircraft Send $3 
for Yellow info pack Full line of hobby accessories Visit our 
showroom— 35 mins from Disney World 

BOB FIORENZE HOBBY CENTER. INC. 

420 W. S.R. 434 (407) 327-6353 

[10/93] 


NEW YORK— Brooklyn 

RC planes helrcopters. boats, cars, rockets and jets Full line 
of parts and accessories Huge inventory ' It we don t sell it. they 
don't make it' Bob Violett dealers Huge hell stock Hirobo. TSK, 
X Cell & Concept (all models) Discount prices every day' 

Mon /Thu /Fri , 1 0-9; Tue Wed 10-7. SatvSun 10 6 

THE ULTIMATE HOBBY 

7021 Veterans Ave., (718) 241-8434 

(Off Ave. "U" and E. 70th) [7/93] 


LATIN AMERICA 
BRASIL — Belo Horizonte 

Aeromodelos. carros. barcos ehelicopteros radio controle 
Modelos plasticos para montar. paries e concertos 

HOBBY N WOOD MODELISMO LTDA. 

Av. Silvlano Brandao 2100 

Tel: 55-031-463-9944 Fax:55-031-4615501 

[793] 


NEW JERSEY— New Brunswick 

RC helicopters Concept. Schluter. parts & accessories R/C 
cars, boats, parts 5 accessories Customer support available 
*A daddy's toy store * 

HOVER CENTER PLUS. INC. 

131 French St. (908) 937-5828 

[693] 


OHIO— Findlay 

Findlay s local RC dealer, planes, cars, boats We specialize in 
RC Large selection of kits, accessories and parts We’re au 
thonzed Stg and Dremel dealers We also sell model rockets 
Tue , Thu 1 9; Mon Wed /Fn 1 0-9; Sat 10-5 


JINX MODEL SUPPLIES 

721 Rockwell Ave. (419) 422-5589 

(7 63] 


VANCOUVER — CANADA 

We specialize in R'C jets, both electric and gas planes Dealer 
lor Violet. Byron and Yellow Aircraft Mail orders 
welcome 

SILVERWING HOBBIES 
1 1B-2838 E. Hastings St. 

Tel : (604) 255-2838 Fax : (604) 255-7088 

(4/94) 


NEW YORK-Penfleld 

Full-service hobby shop; 27 years ol R'C experience 1 Airplanes, 
boats, rockets, pine cars, plastic and wooden models, tools, 
accessories Daily UPS shippng worldwide— special orders en- 
couraged 1 Dealer lor Ace Hnec, JR— sales and service 

PANCO HOBBIES 

1865 Penlleld Rd. (Rte. 441) (716)383-1320 


WEST PALM BEACH— Florida 

Everything you can imagine lor any segment ol the hobby 
Discount prices plus good advice. I promise' — Frank Tiano 

HOBBY SUPER STORE 

1 387 N. Military Trail (407) 688-0669 

[594] 


NEW JBRSEY-RIvar Edge 

Everything for R/C. UC and F F modeling R/C cars, boats, 
pianos, helis and tanks, rocketry Engines, radios, supplies, 
books and videos Modeling tools equipment and accessones 
—and much more at discount prices Huge inventory Visa/ 
MasterCard/Drscover 

AMERICA S HOBBY CENTER 
820 Klnderkamack Rd. (201 ) 265-2044 

[694] 


NEW YORK-N*w York 

Everything tor R/C. U/C and F-F modeling RC cars, boats, 
planes, helis and tanks; rocketry Engines, radios, supplies, 
books and videos Modeling tools equipment and accessories 
—and much more at discount prices Huge inventory Visa 
MasterCard'Discover 


AMERICA'S HOBBY CENTER 
146 W. 22nd St. 

(between 6th A 7th Ave.) (212)675-8922 

1694) 


Send ealee message and payment to 
Model Airplane News, 

Hobby Shop Directory, 

251 Danbury Rd., Wilton, CT 06897. 

For more Information, cell toll-tree 
(800) 243-6685 and ask tor Arlene Melko. 


one. This knowledge adds the edge of excite- 
ment that hoi-doggers crave. Then there are 
maneuvers so spectacular that they are “hot- 
dogging" at any altitude, such as a knife- 
edge loop, and we are shown a number of 
these crowd-pleasers. Patrick explains the ins 
and outs of flying in the hot-dog style, while 
the video simultaneously shows both the 
plane in flight and just how the sticks are 
manipulated. With practice, the risk has 
largely gone, but the perception of risk 
remains. 

While the flying is the main attraction, the 
tape also presents information on the landing 
of large ignition and glow engines, battery 
maintenance and smoke systems. 

Using a '/3-scale Extra 300. a Goldberg 
Ultimate and Patrick's own Finesse 120 FAI 
pattern plane, he demonstrates in detail how 
to fly (take a deep breath) the fiat spin, 
inverted flat spin, knife-edge spin, outside 


snap into an inverted spin, takeoff to knife- 
edge. reverse knife-edge, knife-edge snap, 
knife-edge circle, knife-edge loop, four-point 
stall turn. 270-degree stall turn, vertical snap 
roll, reverse snaps, snap-roll on takeoff, the 
rolling circle, tail slide, tail-over-nose tumble 
and low loop. He also demonstrates a takeoff 
into a stall turn (hammerhead) that leads to 
an immediate landing in the direction oppo- 
site to the takeoff. I may have missed one or 
two items in this list, but you get the idea: 
there is a lot of information in this tape, but 
it’s never so dense that it gets dull. Even the 
ending credits are spiced with some truly 
funny outtakes. 

A hint is given in the dialogue that there 
may be a Volume IV some day. Let's hope 
so. In the meanwhile, enjoy the first three. ■ 
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YELLOW AIRCRAFT 

P-47 Thunderbolt 

This new, improved version of the P-47D 
Thunderbolt is available as a Bubble Canopy 
or a Razorback. It has an 80-inch wingspan, 
and it can be powered by engines ranging 
from a Super Tigre 3000 to a G-62. The kit 
includes many fiberglass parts: a highly 
detailed fuselage and cowl, all control sur- 
faces. wingtips. a canopy frame, gear doors, 
an antenna, a hellypan and a cockpit tub. The 
wing and the stab are made of pre-sheeted 
foam. The gear mounts are installed and the 
servo wells arc routed. 

Prices: $390 (Ra/orback): $375 (Bubble 
Canopy). 

Yellow Aircraft. 203 Massachusetts Ave.. 
Lexington. MA 02173: (617)674-2222. 


SAILPLANES 
MYTH . MAGIC 


m 

I 



BEEFSTEAK MINES LTD. 

"Model Sailplanes 
without 

Myth or Magic" 

This book explains in simple terms the hows 
and whys of model sailplanes and presents 
basic theory and design factors that concern 
all sailplane enthusiasts. Look for these top- 
ics: How does the glider lly? Do you really 
know how to launch? Is your airfoil sophisti- 
cated enough? What does the horizontal tail 
really do? The hook has three illustrations, 
no equations and no diagrams — just 1 70 
pages of straight information. 

Price: $18.95 (plus $3 S&H). 

Beefsteak Mines Ltd.. P.O. Box 1645. 
Jackson. WY 83001: (307) 733-3729. 



JOMAR 

Gear Door Cycler 


The Gear Door Cycler is for aircraft — such as 
the P-5 1 Mustang — that have split gear doors 
with one half hinged to the wing. Each time 
the retract lever is operated up or down, the 
Gear Door Cycler opens the gear diror. it 
waits for 1 to 9 seconds, and then it automati- 
cally closes the doors. Use a Y-hamess to 
install tlie small electronic unit in parallel with 
your retract servo. You'll have to install your 
own radio leads. The tiny I '/: x I '/2 x'/j -inch 
unit weighs rally Vi o ounce. 

Price: $39.95 

Joniar. 3440 Riverhills Dr.. Cincinnati. 
OH 45244: (513)271 -3903. 



TWINN-K 

Gyro- 1 

Twinn-K's first model aircraft kit is the 
Gyro- 1 fun-fly plane. Its one-piece wing 
design simplifies building and creates a very 
stable wing. It has continuous 48-inch spars, 
conventional building materials, excellent 
maneuverability, spectacular s low-speed turn- 
ing. superb aerodynamics, wing loads of 7.5 to 
8.5 ounces/squarc foot and large control sur- 
faces w ith no flutter. With a .25- to .40-size 
motor, its in-flight characteristics make it easy 
to have fun at any speed. All the necessary 
hardware and fiberglass standoffs are 
included. 

Price: $79.95 

Twinn-K Inc.. 4770 W. 139th St.. 
Cleveland. OH 44 1 35: (216) 433- 1 988. 



TALON PRODUCTS 

Fastener Kits 


These fastener kits will be a welcome addi- 
tion to your workbench. They combine 
more than 300 pieces of the highest -quality, 
most popular standard- or metric-size sock- 
et-head cap screws, nylon insert locknuts 
and washers. A high-impact, clear plastic, 
sectional case keeps everything in order. 

Price: $21.95 

Talon Products. P.O. Box 91, Crystal 
Lake. IL 60039; (815) 455-7177. 



NORTHEAST SAILPLANE 
PRODUCTS 

Alcyone 2M 


Like its big brother, the Alcyone 2M has 
ailerons and coupled rudder, elevator and 
Haps. It uses three servos and doesn't require 
a computer radio. The wing loading is low 
for a high-performance two-meter design, 
and this contributes to iLs outstanding sink- 
rate performance. The modified Schuemann 
planform, SD7032/SD7037 airfoil combina- 
tion and tumed-up tiplets provide quick, easy 
response and a surprisingly fiat glide. The 
one-piece foam wing has a earbon-fiber- 
rcinforved spar. The fuselage is constructed 
of plywood, balsa and spruce. Specifications: 
wingspan-78.75 inches: wing area-609 
square inches; weight-35 ounces. 

Price: $99.95 

NorthEast Sailplane Products, 16 Kirby 
Ln.. WHIiston. VT 05495: (802) 658-9482. 
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PROCTOR ENTERPRISES 

Detiavilland 
Tiger Moth 

Proctor Enterprises announces the addi- 
tion of this kit to its fine line of scale vin- 
tage aircraft. The kit has a high degree of 
prefabrication to decrease building time: 
fiberglass top decking, complete with 
anti-spin drakes and full surface detail; a 
fiberglass cowl; a scale fuel tank: vacu- 
formed pilot seats; windscreens; a scale 
oil tank; interplane strut endcaps; cabane 
strut fittings; and die-cut balsa and ply- 
wood wing and tailplane ribs. All decals 
and instrument dials are included. 

Part no. 1600 

Price: S524.95 

Proctor Enterprises. 25450 NE Eilers 
Rd.. Aurora. OR 97002: (503) 567-1300. 



MODEL AVIATION 
TECHNOLOGY 

AC-DC Charger and 
ESV Voltmeter 

Model Aviation Technology introduces the 
AC-DC Charger and the ESV Voltmeter. 
The AC-DC Charger charges at the rate of 
400mA and. to prevent an overcharge, it goes 
into automatic trickle when the hatteries are 
fully charged. With the provided plug, it can 
be used with any 12V hattcry at the field or 
front your car. The ESV Voltmeter provides 
instant voltage readings under a 300mA load, 
and lights indicate the battery 's condition — 
no more guesswork! It reads transmitter volt- 
age and 4.X Ni-Cd-receiver haltery voltage. 

Prices: <49 (AC-DC Charger); $15 (ESV 
Voltmeter). 

Model Aviation Technology, 12848 
Touchstone PI.. Palm Beach Gardens. FL 
334 1 8: (407) 626-6955. 



JET HANGAR HOBBIES 

SBD-Dauntless 


This limited-production kit has die-cut parts, 
balsa w ing sheeting, foam wing cores, flaps, 
dive brakes, a retractable tail hook, an operat- 
ing bomb yoke, a sliding canopy, a scale 
cowl with a dummy engine, a molded 1 .000- 
pound bomb and plans for building twin, .30- 
caliber machine guns. The kit also contains a 
pilot's instrument p;uxT ami gauges and parts 
to build a machine-gunner's chair. Fully 
illustrated plans, an in-depth instruction 
booklet and a 3-view are also provided. 
Specifications: wingspan-64 inches; wing 
area-780 square inches: fuselage length-51 
inches; designed for .60 to .90 engine. 

Price: $269.95 

Jet Hangar Hobbies Scale Model 
Suppliers. I2I30G Carson. Hawaiian 
Gardens. CA 907 1 6; (2 1 3) 429- 1 244. 



AEROTREND 

Hold-Vac 

The Hold-Vac is a self-contained suction 
tool that helps you place decals and other 
small parts that have non-porous surfaces. It 
replaces tweezers for many applications, and 
it will not scratch or damage your plane's 
pans. It fits in your pocket like a pen. and it 
doesn't need hatteries. Four probes with dif- 
ferent size suction cups are included: one 14- 
inch. one Vs -inch and two '/s-inch. 

Price: $19.99 

Aerotrend. 31 Nichols St.. Ansonia, CT 
0(401-1 106: (203)7344)600. 




PRATHER PRODUCTS 

Prop Pitch Gauge 

This pitch gauge works on props that arc up to 
12 inches in diameter and have 3 to 15 inches 
of pitch. It allows you to true both prop blades 
and change their pitch so that you can get the 
maximum performance out of the prop and 
engine. Complete instructions arc included. 
Part no. 7050 
Price: $59.95 

Prather Products Inc.. 1660 Ravenna Ave., 
Wilmington. CA 90744; (310) 8354764. 



DAVE BROWN PRODUCTS 

Straybilizer 

The easy-to-use Straybilizer — a one-piece, 
solid-wire accessory for your transmitter — 
performs two functions. First, it’s a transmit- 
ter tray, and using your neck strap leaves 
your hands free to work the controls. It’s also 
a stand that holds the transmitter at an angle 
so that it's easy to use all the controls. 
Covered with a protective non-slip coating, 
the Straybilizer also helps to keep dust and 
dirt out of your transmitter. 

Pan ik). TRAY-2450 

Price: $9.95 

Dave Brown Products Inc.. 4560 Layhigh 
Rd.. Hamilton. OH 45013: (513) 738-1576. 


Descriptions ol products appearing in these pages were 
derived Irom press releases by the manufacturers and/or their 
advertising agencies The information given here does not 
constitute endorsement by Model Airplane Nears nor 
guarantee product performance. When writing to the manu- 
facturer about any product described here, be sure to men- 
tion that you read about it in Model Airplane Nears 
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Name That Plane 


CAN YOU IDENTIFY THIS AIRCRAFT? 



If so. send your answer to Model Airplane News, Name 
That Plane Contest (state issue in which plane 
appeared). 251 Danbury Rd . Wilton. CT 06897 


CONGRATULATIONS TO SMS/Ret. Rex Williams 
Jr. of Sacramento, CA, for correctly identifying the 
April 1993 mystery plane. The Northrop C-125 
(YC-I25A) Raider was developed from the 
Northrop N-23 Pioneer, a 40-passenger commercial 
transport powered by three 596 kW (HOOhpi R-957 
Cyclone engines. The 23 C-125 Raiders that were built for the 
USAF were each powered by three 894 kW 1 1 ,2(M )hp ) Wright R- 

1 820-99 engines. Of these 
23. 13 were designated 
for assault transport 
(C-125 A) and 10 were 
designated as Arctic 
rescue aircraft (C-125B). 
The Raider was a mechanic's dream because its airframe was very 
easy to access, and it had many very large, easy-to-remove 
inspection panels and doors. Engine cowls were hinged so they 


could be swung out of the way by hand, and special tools 
weren't required to open the aircraft. The C-125's sturdy, fixed, 
main landing gear was designed to absorb the heavy loads 
associated with rough field operations. The wheels could he 
removed and replaced without jacking up the landing gear. 
When the aircraft was expected to land on soft ground, an 
additional wheel could be fitted to each axle to provide a wider 
footprint to help distribute weight. Northrop licensed Canadair 
Ltd. in Montreal. Canada, to produce the Raider for the world 
market. Rex trained on YC-125 Raiders at Sheppard AFB 
Aircraft Maintenance School in 1953. IB 



The winner will be drawn lour weeks following publication Irom correct answers received (on a postcard delivered by U S Mail) and will receive a tree one-year subscription to 
Model Airplane News It already a subscriber the winner will receive a tree one-year extension ol his subscription 


........From A™ to Z. ra .uic’vc got the plan! 

ON€ PROP, TUJO PROPS, OR NO PROPS ^..VOUR CHOICE I 


FLIGHT PHOTOS OF ACTUAL MODELS 


.V 




Illustrated Catalog $2 00. 

sent ‘no charge’ with plans order 


PRICES INCLUDE U.PS. SHIPPING CHARGES 

Fiberglass Components and Canopies Available 


B 25 Mitchell 

101* 

$38 00 

Ju-070 Stuka 

100’ 

32 00 

DC-3/C-47 

140’ 

42 00 

F4U Corsair 

93’ 

32 00 

PT-17 Slearman 

77’ 

27 00 

P 40 Warhawk 

94’ 

32 00 

AT-6/SNJ Texan 

tor 

32.00 

F8F Bearcat 

86’ 

32 00 

A6M5 Zero 

91’ 

32 00 

Fokker Dr 1 Triplane 

63’ 

2700 

Mow Gul 

100’ 

38 00 

Taubo (semi scale) . 

88’ 

2500 

Beech D-18/C-45 

114’ 

40 00 

P-51D Mustang 

100’ 

32 00 

P-47 Thunderbolt 

. 72’ 

25 00 

F9F Panther 

72’ 

3400 


NICK ZIROLI 29 EDGAR DRIVE. SMUHTOWN, NY 11787 ph. 516.234.5038 


CAUTION: The Gyro-1 From Twinn-K Will Make Your Head Spin 



The Gyro-1 Fun Fly Aircraft Kit trom Twinn-K may very well be the most aerobatic airplane you II ever 
fly You can look forward to 

/ AWESOME FUN-FLY MANEUVERS - Tight loops and quick rolls 

✓ EXCELLENT SLOW-SPEED STABILITY • Unbelievable hovering 
/ SUPER AERODYNAMICS - Wing loading of 7.5 ozs./sq. foot 

Though it's tun, building an aircraft may tax your patience Gyro-1 was designed by tun fliers tor fun 
liters, so it gives you a lot more than the other guys 

✓ TWINN-K's UNIQUE WHEEL AND GRAPHITE LANDING STRUTS 

✓ ONE-PIECE WING DESIGN - No joints or dihedrals 

/ NO FUSELAGE CONSTRUCTION - Join only two composite booms 

✓ EASY-TO-CONSTRUCT TAIL SURFACES • Build over the plans 
/ WING-JIG DESIGN PROVIDED 

/ COMPLETE HARDWARE AND EASY-TO-FOLLOW INSTRUCTION MANUAL 

The Gyro-1 Kit is available directly Irom Twinn-K To order, call 1-800 962-5166 




4770 W 1JPTMST CLEVELAND Oh 44135 
PHONE (216) 433 19M fAX (216)267 3235 


(SfeB®=C 


RETAIL PRICE: 

$ 89.95 


MODEL AIRPLANE NEWS 


Classifieds 


RATES: non-commercial— 25 cents per word No charge tor name and address (no commercial ads ol any kind accepted at this rate); commercial— 50 cents per word (applies to retailers manufac- 
turers etc ), count all initials, numbers name and address, city, state, zip code and phone number All ads must be paid lor In advance. 

To run your ad tor more than one month, multiply your payment by the number ot months you want it to run. Deadline: the 10th day otthe month, 3 months in advance e g., JanuaiyJO tor the Apni 
issue We don't lurnish bo* numbers, and it isn't our policy to send tear sheets SEND AD AND PAYMENT TO: CLASSIFIED AOS. Model Airplane News, 251 Danbury Rd. , Wilton. CT 06897 


VACUUM FORMING — Now in its third printing, the most com- 
prehensive book on vacu-torming ever published lor the hob- 
byist 128 pages of hands-on information show how easy it 
really is to make your own plastic parts Includes exclusive 
information on an easy-to-build 2-stage vacuum system for 
truly professional results It's easy 1 Try Itl $9 95 ♦ SI 05 
postage Vacuum Form, 272B Morganhill Dr . Lake Orion. Ml 
48360; (800 ) 737-3000 SI surcharge lor Visa/MC 

17/93) 

WANTEO: Model engines and race cars before 1950 Don 
Blackburn. P.0 Bo* 15143. Amarillo. TX 79105, (806) 622- 
1657 [6794) 

WANTED: your old proportional radios, interested in pre- 
1 980, American made; C&S. Deans, Klinetromcs Spar and oth- 
ers Older is better Ron Gwara. 21 Circle Dr . Waverly, NY 
14892; (607) 565-7486 [97931 

WANTEO: Old, unbuilt, plastic model kits Planes, military, 
figures, cars promo Aircraft or missile desk models Send 
list, price Models. Box 863. Wyandotte Ml 48192 (9/93) 

ANTIQUE IGNITION AND GLOW PARTS CATALOGUE: 100 

pages— timers, needle valves, original cylinder heads, point 
sets, drive washers, stacks, spark plugs plans Engines 
Atwoods. Baby Cyclones McCoys. Hornets, others $8 post- 
paid. U S . S20 foreign Chris Rossbach. R 0 t Oueensboro 
Manor, Bo* 390. Gloversville. NY 1 2078 (8/93) 

MAGAZINE BACK ISSUES— Flying Aces. MAN. Air Trails. 
1930s and '40s FM RCM and more Send SASE for list to 
Carolyn Gierke. 1276 Ransom Rd , Lancaster, NY 14086 
(8/93) 

GIANT-SCALE PLANS by Hostetler Send SASE to Wendell 
Hostetler's Plans, 1041 B Heatherwood, Orrville. OH 44667. 

(10/93) 

WANTEO: model airplane engines and model race cars made 
before 1950 Jim Clem, 1201 E 10. PO Bo* 524. Sand 
Springs, OK 74063. (918) 245-3649 (6/93) 

WANTEO: Built or partially built Ercoupes, Mooney M-10 Ca- 
dets, or Cessna 150. 152 172.182 Glen Mills. PO Box3393. 
Mission Viejo. CA 92690 ( 714) 768-0585 (10/93) 

CAD-OESIGNEO. Space Shuttle mailbox prints — S14 86 ce- 
ramic lumbo-iet birdhouse— S24 95 Hangar 18 Reproduc- 
tions (Dept ma). P 0 Bo* 153, Chelsea, OK 74016 (8/93) 

PLANS ENLARGED— Scanning, plotting services. CAD/printer 
plotter software Free information Concept. PO 669E Poway, 
CA 92074-0669, (619) 486-2464 

125 Plus kits for sale Balsa plastic tools, list SI Denhotf 787 
Pawnee Carol Stream. IL 60188 (9/93) 

NONE BETTER in the universe 1 The best VHS flight-instruc- 
tion tapes available anywhere 1 Silicon Valley R/C Technolo- 
gies: (800) 822-1500 (9793) 

SCALE AIRCRAFT DOCUMENTATION and RESOURCE GUIDE 

World's largest commercial collection Over 4.000 different 
color Foto-Paaks and more than 22.000 three-views Cata- 
logue— S5 (SlOloreign) Scale Model Research. 3114 Yukon 
Ave . Costa Mesa. CA 92626: (714) 979-8058 (8793) 

QUIET YOUR ENGINE with Koosh-ln-lt— a flexible, rubber-tab- 
ric laminate that "softens" engine vibration Install it between 
the engine, engine mount and/or firewall Pad measures 2'/ 
2*4 inches and is Vi6 inch thick, and it can be cut easily with 
blade or scissors Only $5 80 postage-paid Balsadust. PO 
Box 078. New York. NY 10021-0078: (212) 737-0071 

(7/931 

8U0GET FLIGHT BOX. Compact 1 .620-cubic-inch volume 
holds gallon ot fuel, starter battery, starter, tools, spate props, 
parts, transmitter, lust aid. etc Handle folds and box serves 
as low-profile table stand tor models 17 A through 84 inches 
Sig SR plans, only $4 PPD; kit— $12. plus $5 50 S&H A 
Chen. P O Bo* 4213. Irvine, CA92715 (7/931 

P/C — THE EASY WAY lo simulate metal panels; St gets infor- 
mation and sample Clarke Smiley. 23 Riverbend Rd.. 
Newmarket. NH 03857 (12/93| 

1930s to 1950s MODEL AIRPLANE MAGAZINES— 1930s 

aviation pulps— complete and in good condition SI for list 
Bruce Thompson. 328 SI Germain Ave . Toronto Ontario. 
Canada. M5M1W (12/93) 


ENGINES: IGNITION. GLOW. DIESEL— new. used, collectors, 
runners Sell. Irade, buy Send S2 for large list to Rob Eierman, 
504 Las Posas. Ridgecrest CA 93555, (619) 375-5537 

(11/93) 

LOCKHEED P-38 LIGHTNING— Are you a P-38 Lightning fan?— 
R/C models or full-size’ Join the P-38 Model Organization Inter- 
national! For more information send St lo the P-38 Model Orga- 
nization International. Medelbyvei 54. 2610 Rodovre 

Copenhagen. Oenmark (8/93) 

WANTED— KRAFT KP-4/6 from 1964-66 Karlheinz Schmid. 

Stieranger 7. 8900 Augsburg 21. Germany [12/93] 

MAKE REAL DECALS with your computer and printer 1 Send S10 
for starter kit and instructions to LABCO. 27563 Dover. Warren. 
Ml 48093-4764 |10/93) 

ARE YOU TIRED OF PAYING $1 29 for si* screws? For a tree 
catalogue and pnce list of screws, nuts, locknuts, blind nuts and 
more, in sizes from D80 to 1/4 inch contact Micro Fasterners. 
110 Hillcrest Rd . Remington. NJ 08822; (800) 892-6917; fa* 
(908) 788-2607 (7/93) 

O S. FT-120 GEMINI It flat twin 4-stroke engine NIB S575 plus 
shipping: (206) 742-7653 (7/93) 

SECRET SOURCE— ready-to-fly. electric-powered let-like glider 
with radio installed Unbelievable performance af crazy low price 
Weighs ounces; takes bounces I bought three Source and de- 
tails— S3 Charles Rawnsley. 56 Rorida St.. Lowell. MA 01852 

|7/93) 

SKYCAM VIDEO— incredible views from a remote-control air- 
plane-mounted video camera: 50 minutes VHS S24 95 (includes 
shipping and handling) Shallow Bank Productions. P 0 Bo* 
369. Ashbum.VA 22011 (7/93) 

MISSILE SECRETS — engines, rockets. U-build $2 Northtech- 
A5, 813 Cherry Ave . Albany GA 31710 [7/93] 

FOR SALE— Krts-aircralt Plastic wooden, all pre-1965. parts 
magazines Send SASE for list to Leonard Roberts 3819 Lydon 
Ln Moosic. PA 18507. (717) 961-2357 (7/93) 

GRADUATE ENGINEER NEEDEO to design models and engines 
The |Ob of your dreams' No kidding CAO and plastic part design 
exp required Send resume to Larry Renger at Co* Products, 
350 W Rincon. Corona. CA 91720 (7/93) 

ON BOARD GLO DRIVER KITS Hot Wire the bullt-m Glo- 
drtver — a must for all glow-type engines tor safer, easier starts, 
reliable idles positive engine kill belter fuel economy, cleaner 
aircraft Order kit #101 for single cylinder engines. $19 95 ♦ $4 
S&H or kit #102 for twin cylinder engines, S29 95 * $4 S&H to 
E&T Enterprise. P 0 Bo* 1901. Kitty Hawk. NC 27949 

(8/93) 

FUTABA 9VAP-9 Channel PCM aircratl radio system, complete 
with servos, 72Mhz. new in bo* $700 or best offer Call Joe at 
(203)661-8949 (7/93) 

NAME/ADORESS Labels— cheap' Only SI 50 per hundred Up 

to 4-lines Red, blue, or black ink "Free Gift" included VAUGHN- 
MA 407 Byrnes, Allendale. SC 29810 (7/93) 

CARBON FIBER, 100 ft 12k tow— S9 95 plus $2 S&H, lor infor- 
mation send SASE to DISCOUNT COMPOSITES. P 0 Bo* 96. 
Bountiful. UT 8401 1-0096 (11/931 

HELICOPTER SCHOOL-5 days ol hands-on instruction with X- 
CeU helicopters and Futaba computer radios Small classes tai- 
lored to your individual needs Beginner to expert Includes all 
meals and lodging Over 225 satisfied students and 7.500 flights 
logged Located on a 67-acre airport used exclusively tor R/C 
training, owned and operated by Ernie Huber five-time National 
Helicopter Champion and helicopter designer Send for tree in- 
formation and class schedule now 1 R/C Flight Training Center. 
P 0 Bo* 727. Crescent City. FL 32112-0727. or call (800) 452- 
1677. Outside USA (904) 698-4275. or Fa* (904) 698-4724 

(9/93) 

SCALE DOCUMENTATION PLAN ENLARGING 140 Super-scale 
Sport and Giant R/C construction plans three views, cutaway 
drawings More than 100 000 documentation photos in stock 
120-page catalog $5 ($10 air overseas) Jim Pepmo's Scale Plans 
and Photo Service. 3209 Madison Ave . Greensboro. NC 27403. 
(919) 292-5239 Visa/MC |4/94] 

JET ENGINES— pulsetets Jet-X. Turbomque Monthly newslet- 
ter $12/yr $20 international, single issue $2 Catalog $5 
DOYLEJET. P 0 Bo* 60311-A. Houston. TX 77205, (713) 443- 
3409 [7/93) 


R/C WORLD-ORLANDO, FL— Condo for Sale 3 bedrooms 2 
baths, multi-acre flying field, enclosed hangar, swtmmmg pool 
and tennis on site Minutes trom Disney and Epcot Center Call 
Tom at Prudential Florida Realty. (407) 260-0057 

MONTHLY R/C SWAPMEET delivered to your door! Nationwide 
buy/sell/lrade newsletter with quick turn-around Free sample 
copy and ad coupon R/C Trader, P 0 8ox 145, Big Lake. MN 
55309; (612) 295-7521 (7/93) 

WANTED: . Id engine parts, misc |unk Detore 1970 Wesley Pettinger 
1501 Banbury Cl . Richardson. TX 75082: (214) 669-4003 [7/94] 

CUSTOM KIT BUILDING— Will build most kits from trainers to quarter 
scale 20 years expo' ence Write lor quotes Midwest Model Factory. 
280060 Highland Rd Mmatare NE 69356 (9/93) 

FOUR 1993 SCALE CATALOGS. SPPS supersede plans SPPS scale 
documentation ASP scale plans handbook, ASP aircraft scale drawings 
hand0ook(3v ewsl Catalogs S5 each Overseas an, add $5 1 -4 cata 
logs 140 different scale plans, 120,000 photos Jim Pepmo's Scale 
Plans and Photo Service. 3209 Madison Ave , Greensboro. NC 27403, 
(919) 292-5239. Visa MC (4/94) 

GIANT-SCALE GERMAN AMPHIBIAN ANO FLOAT-PLANE PLANS. 

Northrop Gamma Aeronca I B Bush Planes Two stamps tor catalog 
Gene Faiada Sea-Ousion Aeronautics. 22W 070 Byton Addison IL 
60101 18/93] 

BUILDING BIG BIRDS — A ce . Hols, Lamer, Ohio R/C and Sig kits Bare 
bones to completely finished RTF. high-quality workmanship, reason- 
able rates Cali or write lot quotes Tracey Products. 113 High St New 
London OH 44851 . (419) 929-8308 (after 5 p m) [8/931 

PC-PERFORMANCE. Easy to use, menu-driven computer program 
predicts flight performance of R/C model aircraft For IBM PC com- 
patibles with monochrome ot color graphics capability Introductory 
puce S15 ♦ S3 S/H Specify disk formal Soltair. 10710 Evergreen W a, 
#0305. Everett. WA 98204 17/931 

R/C FLIERS DREAM COME TRUE. Vacation with you' family and 
bung your R/C plane 1 R/C World is a radio-control convr*#n-, • - 
beautifully furnished condo (pool, tennis included) and one of me 
world's finest hying sites An this only 20 30 minutes from Disney Epccr 
Universal Studios Seawond, and about 1 hour to Kennedy Space Cen- 
ter Formorentormation.callorwnte Dave Patrick. P 0 Bo* 1385 Oak 
Park. IL 60304 1708)771-6697 [7/931 

ROCKETS! Make your own "solid fuel" rocket engines' Heme 

made fuels using poiassium nitrate, sutlur and charcoal From bottle 
rockets to over 100 lbs thrush Easy-lo-loilow, step-by-step videos, 
manuals and books show you how' Plus "PYROTECHNICS' Make M 
80s 1/4s, etc Chemicals, supplies, catalog S3 Pyroteck PO Bo* 1 
Calasaugua PA 18032. (717)256-3087 |7/94) 

R/C HELICOPTERS SERVICES: Professional budding repair, and set- 
up ot all maior helicopters and equipment From beginner to pro Need 
assistance or have no time to set up that machine’ Call (516)621 -5903 
Chris Manci. P 0 Bo* 351 Roslyn Heights. NY 1 1577 Conveniently 
located on Long island UPS and Fed-X shipping availatke (8/93) 

CLEVELAND KITS (ANO PUNS) WANTED: in- mediate cash cai 
ship tor otter Ship to Jay Herbert. P.0 Bo* 1286 Maihtuck NY 11952 
Phone 1516) 298-4135 or Fa* (516) 298-4181 19/93] 

DISPOSAL-Over 50-year aviation codedion slides, photos negatives 
Ihree-views documentation material No list, sent wants and SASE to 
Dustin Carter Aviation, P 0 Bo* 21 14. Valley Center. CA 92082. (619) 
742-1783 [7/93] 

f UN FLY HOTS ■ now in lull kit form Includes pre-cut parts Fults gear 
accessory package See Feb 93 Model Airplane News Video Tape 
iVHS) (lying and construction $49 95 ♦ S&H Dan Santich Models. RT 
2 Bo* 293, Pinnacle. NC 27043. (919) 368-4414 (9/93) 

R/C WORLO ORUNDO. FLORIDA CONDO RENTAL: 2 bedroom fur- 
nished Available weekly or monthly Low rates 100-acre (lying field 
with enclosed hangars Close lo Disney World and Epcot Center For 
information, please call or write R/C World, 1302 Stearman Court Or- 
lando. FL 32825 (407) 380-6359 

ARF KITS— Ryan-style design; 52" and 72" wingspan For in- 
lormation, write to Design Consultants. P 0 Bo* 2189 
Culver City. CA 90231 [7/93) 

WANTED— World War II and postwar recognition models Old 
toy airplanes, cars, trucks. Zepplm. etc Bill Fomwalt, 103 
Dartmouth Ave , Johnstown, PA 15905 (11/93) 
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EASY TO USE 
PEEL AND STICK 



4* LARGE WAVE DESIGN 



LARGE STRIPE DESIGN 

• TESTED FUEL PROOF 


• ASSORTED COLOR SCHEMES 

• QUICK & EASY APPLICATIONS 

• NUMBERS ARE AVAILABLE IN 
SIX COLORS. NUMBERS ARE IX" 
AND 2" IN HEIGHT. GREAT FOR 
YOUR AMA NUMBER. 

Customizing your R/C has never been 
easier. . . it's os simple as CUT, PEEL and 
STICK. Dumas/Eagle combines hot 
graphics, state of the art materials and the 
ease of peel and stick application to give 
your machine the look that sets you apart. 

So whether it's asphalt, dirt, water or air, 
get there faster than anyone else with 

DUMAS/EAGUE 

Gefem at your local hobby shop or direct 
from Dumas. Call or write for a color catalog. 

909 E. 17th St. Dept. EMAN 
Tucson, Arizona 8571 9 


1-800-458-2828 • FAX 1 -602-620- 1 329 
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Bridi Aircraft 55 

Bruckner Hobbies 11 

Byron Originals. Inc 59.121 

Capstone R/C Suppliers 96 

Carl Goldberg Models 103 

Clark Industries 80 

Carlson Engine Imports 102 

Classitied Directory 120 

Cleveland Model and Supply Co — 102 

Coverite 104 

Dave Brown Products 25 

Dave's Wood Products 102 

Davis Model Products 64 

Oon Smith 102 

Ou-Bro Products 43 

Dumas/Eagle Products 122 

Dynalllte 8 

Ernst Mfg - 74 

1st U.S Flight School - 40 

Fibre Glast Development 101 

Fox Manufacturing 89 

Futaba Industries.™ C3 

G&P Sales 102 

Global Hobbies 107 

Great Kits - - 104 

Great Planes 105 

Hitec - 98 

Hobby Lobby International 62-63 

Hobby Shack - 90-91 

Hobby Shop Directory 115 

Horizon/M.A.N. Sweepstakes 18-19 

Indy R/C 9 

ITP... 36 

J&K Products - 42 

Jet Hangar Hobbies. Inc -..78.89 

JR Remote Control - 27 

K&8 Manufacturing. Inc 80 

K&S Engineering 101 

Key Hobby Enterprises 64 

Kress Jets. Inc - 39 

Kyosho - 79 

L&R Aircraft 36 

Landing Products - 26 


National Balsa 101 

Newman Optics 39 

Nick Ziroll 118 

Ohio R/C „ - 101 

Omni Models 108 

O.S. Engines 95 

Pacer Technology 17 

Pica Enterprises. Inc 14 

Radar Sales 106 

R/C Air Models Distributor 106 

R/C Launcher & Pit Crew 80 

R/C USA 94 

Replica Engines 23 

RJL 102 

Robart Manufacturing 7.21 

Shop Task 51 

Sig Manufacturing 119.122 

Sky Aviation 26 

Slimline 51 

Smithy 74 

Sport Flyers Association ...92-93 

SuperTigre . 96 

Swanson Associates 74 

T&TAero 25 

Tatone - 96 

Technopower II, Inc - 40 

Ted Nelson Co 64 

Tekoa 64 

Teleflite 96 

Telstar Video - 106 

The Airplane Factory 40 

TNR 69 

Top Flite C4 

Tower Hobbies 86-87 

TruTum - 94 

Twinn-K 118 

U.S. Aircore 44.85 

Varsane Products - 23 

Vencon Technologies 78 

Williams Bros 39 

Windsor Propellor Co 23 

Wing Mfg 106 

World War I Aeroplanes 106 



SIG MANUFACTURING CO. now imports the 
complete line ot world record holding ROSSI 
aircraft, marine, helicopter and race car engines. 
This includes a full line of parts and accessories, 
plus the only full time ROSSI REPAIR 
CENTER in the U.S. All SIG-imported 
ROSSI engines come with a full 90 
day SIG WARRANTY against work- 
manship and manufacturing defects. 


SIG MANUFACTURING CO., INC. .. Montezuma, I A 50171 

PH: 515-623-5154 FAX: 515-623-3922 Toll Free Orders 800-247-5008 




